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PREFACE. 



The thoughtlessness of childhood is 
proverbial ; but there is reason to fear 
that few of any age think wisely or 
rightly. We live and move among the 
wonders of creation. We may see, every 
moment, and on every side, evidences of 
divine wisdom, power, and benevolence. 
The water, the earth, and the air, are full 
of wonders; yet few examine or even 
observe them. 

In the following pages, an attempt has 
been made to exhibit some parts of the 
curious workmanship of the human body. 
For this purpose the author uses the con- 
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versations of a pious physician >vith his 
son ; and the topics and illustrations are 
believed to be generally intelligible to 
youth attending Sunday and daily schools. 
The design of the volume iaf to impress 
upon the mind the great truth, that the 
self-existent God is the maker of all 
things, and that he^has maxle them all 
well , 
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CHAl*TEll I. 

W11.LIAK Bziml was a very good bay, 
and when fae was quite ybung he tried to 
learnall he couldaboutevery thing he saw. 

He sometimes played with other boys; 
but if any of them were wicked in tbeit 
conduct or conversation^ he avoided them^ 
and tried to find sudi cbrnpanioni; as 
would improve his mind and make him 
better. He always found iJiat such were 
the pleasantest playfellows: for while 
bad boys were learning to lie, and swear, 
and steal, he tod his- friends were learn* 
ing all they could of the works of God; 
and striving to make themselvea useful, 
and to make each oth^ happy. . 

9 



10 BR. bell's lessons 

He was often asking his parents, and 
others older than himself,. about the flow- 
ers that bloomed so sweetly in the garden 
and the fields, and the insects that flut- 
tered about them, and the birds that sang 
among t)ie freei^. 

If he was permitted to go farther from 
home, where he could see rocks, and 
rivers, and forests,, and i^ountains, he 
would ask about them also ; and always 
found that the more he inquiied into the 
works of God, the more he le«imed of bis 
wisdom J power and goodness. 

His friends were careful to answer all 
his questions, when they could, and td 
teach him that every thing was made by 
God. In this way he learned that he 
should fear to offend a Being who is so 
powerful, and that he should love one 
who is 60 good. Surely, all the things 
which we see, do show that God is pow«> 
erful ; for how else could he make such 
a vast earth, with all its wonders, and 
such a beautiful sky, with the. sun and 
. moon, and all the shining stars ? They 
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also show that he is gik)d : for if he is not 
goody do you think he vottid make such 
sweet flowers, and such delicious fruits, 
andsiicha^beautiful earth for us to live 
and be happy in ? And we are not the 
only beings who are happy in this plea* 
sant world* See! how gayly the butter* 
fly sports ia the sunshine^ above the 
smiling meadows; how eagerly the bee 
gathers honey from the flowers ; and how 
cheerful the litfle birds are in the groves, 
while they are dinging their songs of gra- 
titude for the. many comforts ^hich they 
have. Look at the sheep and cattle, bow 
contented they are, while they are feeding 
upon the grass that is so boulltiftiUy spread 
upon the earth for them ! Are diey not 
all happy ? And is not the God that made 
Ihem so, a good God ? 

Another thing William Bell learned 
^m all he saw : it was that Gk>d was 
WISE, as well as good and powerful; for 
he found that every thing was made for 
some particular purpose, and that every 
thing answered th^ purpose for whidi it 



was made. Mast he not be wise to know 
how to make every thiilg so that it would 
do just what he wanted to have it ? He 
made the sua to give light and heat : 
and it does give light and beat. If he 
had made something in place of the sun, 
it might have been very gteaty and have 
shown \As power; and if he had wanted 
it to give light and heat, it woald have 
siiown his goodness; but if it did not give 
light and heat, it would not have shown 
his wisdom^ for it would not have done 
what he intended it to do. -But it does 
giv^ light and heat. How well you can 
yead, and play, and enjoy all the pleasant 
sights whidi^ou see by its Ught : and by 
its heat, the grass springs up, and the 
flowers l)Iossom> and the fruits ripen. 
God is wise then, as* well as good and 
powerful ; else bow' could he make a. sun 
which ansrwers so well the very puiposfe 
for which, it was made ? , The more we 
learn, the more we shall discover of his 
goodness, wisdom «nd poweK 
William's father was a very learned 
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man, and a physician; and he took great 
paiii« to iastruct him ia what was usefuL 
But he was often from home, and Wil- 
liam, could not always ask him for the 
information which he wanted; so his 
mother answered his questions as well 
as she could. But still, every day, and 
a great many times in a day, he saw a 
great deal that he could not understand, 
and much that could not be well ex^ 
plained. When he asked his mother 
about such things, she used to tell him 
that thfsy could not be explained, without, 
njore knowledge than God had permitted 
her to acquire. So he spon learned, that 
there were some things wMph he could 
not know. Then he would be content, 
a^d not ask any more questions. But 
he did not leave dff thinking about any 
thing, because he c<mld not understand 
it at* first. , ^ 

Df . Bell sometimes took William vrkh 

him when he was riding out to see sick 

people,aQd William was always delighted 

to go with hm He often wondered bow 

2 
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his father should know better than others 
what was good for the sicky and how he 
could set bones, and do many other things 
to help them when they were injuited. 
One day he asked his father to teach him 
to be a doctor, that he might be useful, 
and relievie distress, and have people love 
him. 

Dr. Bell said, " I am glad, my son, that 
you wish to do good, and relieve distress, 
and hope you will not omit any oppor- 
tunity of doing so; but I fear you are not 

. old enough to understand that which is 
necessary to learn before you can be ^ 
physician. Besides, I think you will find 
none who ar#willing to trust you to take 
care of them in their sickness, while you 
are so young.'^ 

/ "But, father," said William, "cannot. 
I begin to learn, so that I may know bow 
when I shall be a man?'' 

" There is a great deal/' said Dr. Bell, 
<^to learn about the human frame, and 
the nature of medicines, and many more 
things than you would suppose^ befora 
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you can begin to understand the nature 
of diseases, and how to cure them. You 
did well to inquire of me about them, for 
you may kam much upon these subjects 
which will add to your stock of know- 
ledge, and lead you to admire mor« than 
ever the wonderful works of a good God. 
We shall not have time at present to talk 
about it more; but wheuwe are at hoipe, 
and have time, I will give you some les- 
sons which will interest and improve 
you." 

Dr. Bell was not only a learned man, 
but he was an humble Christian ; and he 
took good care to impress on William's 
mind that all the wisdom, and goodness, 
and power which were to be seen in the 
works of the great Creator, were of small 
importance compared with what the Bible 
tells us of his justice and holiness, his 
mercy and truth ; that he not only cre- 
ated the world in wisdom, and upholds 
it by the word of his power, but he so 
loved our sinful and rii^ned race, as to 
give his only-begotten Son, that whoso- 
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ever believeth iu him should hot perii^^ 
but have everlasting life. Thus William 
was taught by his pious &ther to regard 
the Scriptures as the great source of light 
and knowledge, and to look upon the 
wonders of creation as so many witnesses 
to the truth of what the Bible reveals. 
He would have his child adopt the Ian* 
guage of one of the pious Dr. Doddf idge^ 
hymns : 

Ye sons of men, with joy record 
The Tarious wonders of the Lord ; 
And let his power and goodnea sound, 
Through all your tribes, ^ earth around* 

Let the high heavens your songs hivite, 
TluMe spacious fields of brilUant light ; 
Where sun, and moon, and planets foU» 
And stars that glow from pole to pole. 

But O ! that brighter worid above. 
Where lives and reigns incarnate lov^— 
God's only Son, in flesh arrayed, 

For man a bleeding victim made. 

% 

Thither, my soul, with raptures soar^ 
There, in the land of praise, adore ; 
The theme demands an angel's lay, 
Demands an everlasting day. 
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CHAPTER II. 



It was not many days before WilUai» 
found his father at home, and apparently 
at leisure ; so he asked him if he would 
not then fulfil his promise to instruct him 
about $ick people and medicine. 

Dr. Bell said, " I shall be very happy 
to instruct you, my son, but you must 
listen attentively, and not be in haste to 
get through ; for there is a great deal to 
be learned upon this subject, and many 
things connected withit, which everybody 
should know for their own profit, as well 
as the good of others. All this cannot be 
taught at once. I shall therefore give you 
short lessons, and I wish you to attend to 
them patiently, with a desire to know all 
you can. But what do you think I shall 
begin with V^ 
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William. You told me the other day 
that I could not know how to be a phy- 
sician> without understanding about the 
human body. Cannot you tell me about 
that first ? I should much like to know- 
how I am made. 

Dr. BelL Yes. On many accounts it 
would be best to begin wifli that subject; 
for there is no knowledge more important 
than a knowledge of ourselves. True, it 
is the mindy the ^oul^ that thinks^ ind 
knows how to direct the motions of the 
body; which does right or wrong; n^hich 
enables us to love and hate, and know 
about God, and heaven, and all' things 
which are made. And the soul will live 
when the body dies. It is therefore the 
soul which makes the body so important, 
and it is this which makes it so desirable 
to know how the body is made. For the 
body is the dwelling of the soul ; and it 
is in this dwelling that the character of 
the soul is formed, and fitted to love God 
and enjoy his presence forever, or to hate 
him, and be cast away from his presence 
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forever. It is very important, therefore, 
that we learn about the .body, and so 
regulate its actions, that when we come 
to leave it in the grave, we may have the 
joyful hope that the soul shall live and 
be happy. Many people only value the 
soul for what it enables them to enjoy 
in this life,^ and employ all its powers to 
feed, adorn, and gratify the body. But 
they are foolish and wicked ; for with all 
its adornments and pleasures, it is made 
of the dust, and must return to dust again. 
Let us then be wise ; and while we take 
care of the body, let us see that the soul is 
clothed in those robes of the Redeemer's 
righteousness, in which alone we can' ap- 
pear acceptably before Ood» 

If you wish to learn to be a physician, 
it is indispensable that you should first 
learn about the body. How else could 
you know how to put the body in order 
when it is disordered ? Do you recollect 
how, the other day, when the clock stop- 
ped, we could none of us put it in motion 
again, because we did not know how it 
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was made ? But the clock-maker made 
it go directlyj because he knew bow it 
was made, and what part. of it was out 
of order. 

W. Has my body as many and as 
curious parts as our clock ? 

Dr. B, yes, a great many more, and 
more curious, and more difficult to under- 
stand. Just look ! there are a great many 
parts on the outside of the body; but not 
near so many as those which are inside, 
and which you cannot see. We will look 
first at those which are on the outside. 
Here we find that they are all different, 
and appear to have different uses. Your 
body is not rough like a rock, and round 
and hard Uke a log, or barrel; but it is 
regular aiid smooth, and soft, and almost 
white. It has a trunk, and head, and 
arms, and legs, and hands, and feet, and 
fingers, and toes; and there is a skin over 
the whole of it. About the face, there 
are the eyes, the nose, the mouth, and the 
ears. These are some of the things which 
you see on the outside of the body; and 
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they are all different from each other, and 
have different uses. You see witfi your 
eyes, and hear with your ears^ and smell 
with your nose, and taste and eat with 
your mouth ; and if any thing touches 
any part of your skin, you feel it; so you 
see, your skin was madfe in part to feel 
with 5 your hands are toade to lake hold 
of things with, and your feet to stand 
and walk with. Thus you find that the 
parts of the body which are different, are 
made so because their uses are different^ 
As we examine more particularly the 
other parts of the body, we shall under* 
stand why one part was made in one 
way, and another in another. We shall 
perceive, also, that all the parts were 
made and put together by a being who 
wished to have us happy, and knew how 
to make us so that we might be happy. 
This you should remember; for there 19 
no other way of understanding why the 
numerous parts of our body wer^ made 
end arranged as they are. 

Dr. Bell was going to instruct his son 
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more in the subject which he had-begun, 
but he was called away to see a little 
sick boy. It was one of William's class- 
mates in the Sunday-school^ and a very 
good boy. He had no father, and his 
mother was very poor ; and William loved 
this little boy, because he was good; and 
he was glad to have his father go to see 
him, although it put an end to his lesson 
before he had begun to leani much about 
the human frame. Still, he had learned 
enough to reflect upon, and hoped that 
before long his father would have time to 
teach him more. * 

As soon as his father was gone, WiU 
rft liam went into the garden to amuse him- 
self. He found the gardener at work, 
and noticed how he took hold of the 
spade with his hands, and pushed it into 
the groimd with his feet, then raised the 
soil up and threw it dow.n again, so as to 
break the cbds to pieces, and make the 
eardi loose and mellow. He observed 
many other of his motions, and could not 
but think what it was inside of the gar- 



'■■» 
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dener that made all his limbs move just 
as he wanted to have them ; yet he saw 
that they did move, and remembered 
what his father told him, how God made 
our bodies^ so, that all the parts could do 
what God wanted them to do. In this 
way William amused himself, by observ- 
ing and thinking of the things which he 
saw, till his father returned. 
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CHAPTER III. 

Aftsk Dr. Bell had been to see Wil« 
liam's class-mate, and bad given him, 
something to make him better, he came, 
home, and began to instruct William 
again. 

Dr. Bell. Before I went a\v.ay9 1 asked 
you to remember that we were made by 
a being who wished us to be happy, and 
knew how to make us so that we might 
be happy. There are some foolish people 
who think all things came into being by 
themselves, without any cause. But I 
do not see how any thing can come into 
being without a cause, or something to 
make it. Bring me your hammer that 
lies on that chair. 
. William. Yes, father, here it is. 

Dr, B. Let us look at it. This long 
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part Is of wood, a, and the other part 
is of iron, *. The wood part Is r6und 
and smooth, and Is called the handle. 
The iron part on one side of the wood, 
c, is thick and heavy, and flat on the 
end : this is called the head, and the flat 
part the face. The iron on the other 
ttde of the wood, d^ is thinner and crodk* 
ed, and has a slit in it : this is called the 
claw. Do you think this hammer came 
to b« so by itself, or did somebody 
make it? 

IV, I think somebody made it; be^ 
cause you told me that iron was made 
of ore, that looks like a kind of stone, 
and is found under ground ;; but this is 
even, and part of it is bright, and it does 
not look like a stone at all ; and wood, 
3 
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when it grows, always has bark on it and 
leaves, but this is very smooth, and has 
neither. 

Dr. B. Veiy well. Is there no other 
reason why you think it could not grow- 
in the shape in which it is ? 

Wi Yes ; the wood and iron are very 
nicely fitted to eaoh other, and I tiever 
beard of wood and iron growing toge- 
ther. 

JDr. B. You are right It could not 
have grown so, or come to be so by itselt 
Besides, it must have been n^de fof some 
use; for nobody would mali:;e such a nice 
thing as this, with its parts so nicely 
fitted, if he had not. intended it. for some 
use, WeU; then, what is it good for ? 

fV. It is good to crack nuts, and to 
drive nails, and to draw nails out of 
boards. . . « 

Dr. B. Yes, it is very gpod for these 
purposes ; * for I can take hold of the 
wood part because it is so long and 
smooth, and makes a very good handle; 
and the head is heavy, and will crack a 
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nut or drive a nail very well, if I 3trike 
thend with it ; and if I want to draw a 
nail out of a board, I can take hold of 
the nail with the claw of the hammer, 
and pull hack the handle, and the nail 
coraes out very easily. Do you not think, 
then, that the man who made the ham- 
mer made it to crack nuts, and to drive 
nails, and draw them out again? 

fV. Yes, father; I think he made this 
hammer for those uses. But 1 saw a 
shoemaker us© a hammer not made like 
this one. 

Dr. Bell took his pencil and made a 
picture like this> and Eisked William if 




it was not Hke the hammer that he ^saw 
the shoemaker use. 

fV. I think it is something lik&it. 
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Dr. B. You see tl^e head of this ham- 
mer is not so straight as the head of 
your's ; but it has what may be called a 
neck, and has a broad face that is very 
smooth and rather roundish, and the claw 
has no slit in it^ and is not so crooked as 
your hammer. 

W. I see now: it is just such a ham^- 
mer as the shoemaker had« 

Dr. S. Well, you saw the shoemaker 
use it, I suppose ? 

W. Yes; he hammered a piece of 
leather, which he put on a stone that hb 
held in his lap« 

Dr. B. That stone is called a &^ 
stone^ and the leather which he put on 
it was for the sole of a boot or shoe. It 
was flat, and he wanted to make it more 
round. So he wet it, and hammered it 
with the smooth, round face of his ham- 
mer. Sometimes he wants to shape the 
leather differently, and then he strikes it, 
with the claw. You see his is just such 
a hammer as he wants, for he want$ up 
slit in it to draw nails. 
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Here is the picture of another hammer. 
The head is something like the head of 
your's, but the claw is vety broad and 
thin, and sharp on the end. This is such 




an one as is used by .the cooper, and is 
called an adze. The sharp end is used 
to trim and fit the hoops. 

There are, besides these, several kinds 
of hammers of different shapes, all made 
by somebody, for diffferent uses; and 
there are good reasons why each is 
made as it is. Suppose a man should 
make a hammer with a handle of iron^ 
and thte other part of wood; how quickly 
the wood part would bruise if you should 
drive nails with it ! And how soon tlie 
claw would split if you should draw nails 
with it ! You would think a man that 
3^ 
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riiould make such hammers must foe very 
fooltth. 

fF. But there would not be many 
people foolish enough to buy them. 

Br. B. No ; and the man who makes 
hammers for sale knows better how to 
suit those who use hammers. He makes 
a joiner^s hamnier, like your's, with a 
claw and slit ; and the ishoemaker's ham« 
mer with a round, smooth face, and blunt 
claw ; and the coopej's hammer with a 
sharp claw. Then he is able to sell 
them, and every-body will think he is 
wise to know how to shape them all 
to answer the purpose for which they 
were intended. Now, as you become 
acquainted with the different parts of the 
body, you cannot doubt but they are 
made by a being who knew how to 
shape them to answer the purpose for 
which they were made. Who do you 
think this being, is? 

JV. It cannot be any but Odd— can it, 
father? — that is able to make stlch a 
wonderful thing as the human frame ? 
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Dr. B, No, my son. Nobody but 
Ood could maka and adjust all the parts 
of the human body. Look at your arm 
and your hand. Hef e at the shoulder is 
a joint, made so that you can swing your 
shoiidder around, and reach in every 
directioin. You can phiek a peach from 
the trees abore your head, or gadier 
strawberries from the vines which grow 
upon the ground. You can bend your 
arm, too, at your elbow, and put your 
peach in your pocket, or your strawber* 
ries in your mouth. — Look at your wrist, 
too. Here your hand is fixed so that 
you can bend it, or turn the palm up or 
down, as you choose. And your fingers 
are all long and straight ; but you can 
bend them whenever you want to take 
bold of any thing. Did you never notice 
all this before ? 

W. Yes, father. But I never thought 
it so curious ; and yet I cannot see how 
it is so made. 

Dr.B. WfeU, it is very curious. Sup- 
pose God had made yotur arm stiff at 
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the shoulder. You might bend it at the 
elbow, but that would only enable yt>u 
to bring your hand up a little way. You 
coald not pluck a peach from the tree, 
and you woufd be obliged to sit on the 
ground to gather strawberries from tfie 
vines; and when you had gathered them, 
it would be difficult to put them to your 
mouth or your pocket And if your aim 
could not bend at the elbow or the wrist, 
you would be obliged to get very near 
any thing which you wanted to take 
hold of; and then you could not take 
hold of it very easily. But suppose Ood 
had not made a thumb on your hand; 
you might take hold, but could not hold 
tight : and if he had made your fingers 
stiff, so that you could not bend them, or 
if he had made your hand like the horse's 
hoof, how could you get along in the 
world ? What could you do? 

fV. I could do nothing. Somebody 
would have to feed me and put on my 
clothes. 

Dr. B. Yes ! But if every-body was 
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made so, who would be found to take 
care of you then? God knew better 
how to make an arm, and hand, and 
fingers, so that we oould help ourselves, 
and was so good that he did make iis so. 
I hare shown you enough at present to 
conrince you that the human frame was 
made by a wise, great, and good being, 
and that that being is Ood; and this 
truth is taught in every thing he has 
made, and is important for you and all 
children to remember ; for if in leaming 
about his works, you omit to learn and 
feel thi% you might ahnost as well, learn 
nothing. For no knowledge but that 
which teaches you to admire his charao* 
ter and love it will be of. any use to you 
when you come to die. 

I have now given you a longer lesson 
tbau usual, and I fear I have ahready 
detained myself too long from my busi- 
ness; so I will defer what I have to say 
further to another time. 
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CHAPTER IV. ^ 

Ik the mean time^ William' did not 
foj^et what his father had taught him^ 
but was thinking of it very often when 
he had leisure from other duties. While 
at play/ too, in noticing the motions of 
his own and his playfellows' limbs, he 
was more surprised than ever to see how 
swiftly the legs would move in running, 
and how various and graceful were the 
motions of the body in playing ball ; 
how firmly the hand would grasp the 
bat ; how strongly the arms would move 
it to strike the ball ; and how gracefully 
and accurately the limbs and body were 
moved to catc& and hold it. Thus he 
learned that the human frame was fitted 
to answer all' the purposes of 'the most 
eager activity, in play as well as in 
labour. In walking in the fields, he 
would look at the cattle, and horses, and 
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sheep, and amuse himself by observing 
their motions while eating or at play, 
and noticing how different their move- 
ments were from those of men. He was 
quite pnzzled to know why they were 
not made as beautiful or with as conve* 
nient limbs as the human race, and de^ 
termined to inquire of his father at the 
first opportunity. 

He thus formed the habit of observing 
other things also, and became very curi- 
ous to learn about every, thing he met 
with. He found that the possession of 
a Uttle knowledge madb him desive to 
obtain mor6. 

The only way to learn a great deal is 
to learn by little and little. We cannot 
learn every thing at once. Indeed the 
tune' will never come when we shall 
know every thing. In 'this life, no man 
ever learned all that could be known 
even of the most common things around 
him ; and in the life to come, the bounds 
less universe of the great God, with the 
never*ending new creations of his power^ 
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will forever fumuh subjects for the le- 
search of the nmuL 

Dr. Bell had now bec<niie so much 
inter^ted in teaching William, and was 
so desiroos of instructing him, particn* 
lariy in those things by which he was so 
often called to admire the goodness of 
Gody that he would willingly have spent 
more of his time in his lessons, but could 
not without neglecting his patienta He 
came home the day after the last lesson 
much earlier than usual ; and William 
did not let so good an opportunity pass 
without askiug his father why the ani* 
mals which he saw in the fields were not 
furnished with limbs as convenient as his ? 

Dr. Bell answered: <<T1ie limbs of all 
animals are as convenient for them as 
your^9 are for you. If cattle bad been 
designed for the same purposes as men, 
they would have been like men*; but 
then they would not have been cattle } 
they would have been men. This very 
diflference between men and beasts shows 
the wisdom of God, and bis goodnessi 
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too ; and yoti will be better jsatisfied with 
this the more you examine the construc- 
tion of both. We will proceed now with 
the subject we hare begun. Do ycm 
remembfet what was the* subject of our 
last lesson?" 

WiUiam. Yes, father. Yon weref show* 
ing m^ the reasdn why the different parts 
of the body were made differently. I hppe 
you will explain something this evening 
that I do not know as Well about as I do 
about the arms and hands. 

Dr. Belt You will find, as you learn 
more, that you know but very little 
about the arms and hands; A learned 
man in England has written a large book 
about the structure of the hand ; and 
fwhat has been written by^others on the 
same subject would fill a great many 
volumes. The arm and hand are made 
up of a great many parts, of different 
substances; and the latvs which regu* 
late them are more numerous and more 
cudous tiian those of a clock, or any 
other machinery, I doubt very much 
4 
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whether any man, if he had ever so 
much ingenuity, could make a machine 
which would perform all the motions of 
the hand, arm, and fingers. 

W. 1 went with you once to see some 
puppets, which danced and mpved their 
arms about ; and the man who showed 
them to us said that he made them. 

Dr,B. No doubt he did. But their 
motions were very few. They only 
danced and threw their arms QUt. They 
could not sew, or spin, or write, or play 
upon the piano-forte, or do many other 
things which can be done by the hand 
and arm.' Yet -we were all astonished 
that the man could accomplish so much, 
and his ingenuity has astonished a great 
part of the world. How much, then, 
should we admire the power and wisdom 
of God, who could make the hand and 
arm, and the other parts of the body^ 
which are still more wonderful? 

W, How many motions can I make 
with my hand and arm ? 

Dr, B. Try. You see they are so 
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numerous that you cannot count them. 
With the simple machinery of the hand 
and aim> you perform almost all the 
offices of labour and play. With them 
you can iifty strike, grasp, pull, twist, 
throw; and, indeed, there is hardly any 
thing whidi we can do without the use 
of our hands and arms. 

fF. I long to stody more about them. 
I am ashamed that when I knew so little, 
I should think I knew all about the hand 
and arm. 

Dr. B. I hope you will have opportu- 
nity. But I think you do not yet see the 
importance of the joints, or how utterly 
helpless we should be without them. 
Bid you never notice how lame old Mr. 
Bradley walks when he goes by here to 
church ? 

fWi Yes, father. What makes him so 
lame? 

Dr. B. It is beeaiise his Icnee joint is 
stiff, so ihat he cannot bend it. This 
obliges him to swing his leg about a 
great way every time he steps ; and 



40 PK. BEI*l's UE9S01IS 

Trhen be sits down, that leg sticks eat 
while the other is bent. 

W. Old PeteraoDy the gardener, walks 
just so. Why cannot they be cured ? 

Dr. B. I cannot exploin^iti^o you so 
that you can understand. But they can- 
not, and they are quite cont^it to bear 
the inconvenience, as it is God^ will. 
Suppose the other knee was as stiC 
They would have to walk much slower^ 
and would be very likely to fall, espe-i 
cially if they should attempt to sat down 
in a hurry. And if their hifi joints were 
both stiff, they conld not sit down at 
all, or get along without crutches. Mr. 
Hubbard has a stiff elbow, which makes 
it very difficult for him to hoe com, or 
mow, or make hay. Thus, you see, ono 
stiff joint is a great inconvenience,; and 
how entirely helpless we should be if all 
were stiff, or, what is the same thing, if 
there Were no joints ! — ' 

Here the lesson was interrupted by 
some otie calling in great haste for Dr. Bell 
to go and see a child, who had been play- 
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ing with a cherry stone^ and it had stuck 
so fast in the nose that it could not be 
got out without instruments. Such acci- 
dents happen very often when children 
are allowed to play with beads, peas, 
beans, or such things ; and sometimes a 
more serious one still takes place if such 
things are put into the mouth : for they 
often slip down into the windpipe ; and 
when they do, they either choke the 
chiid immediately, or make it necessary 
to perform a very dangerous ioperation 
to remove them. 

When Dr. Bell returned, after having 
taken the cherry stone from the child's 
no«e, it was too late for William to attend- 
to any more instruction that evening; so 
the. lesson was deferred to another time. 
In the mean while, William retired to 
his bed, there to consider the increasing 
evidence of God's wisdom, and to thank 
Him for his continued care of him and 
his firiends, atid for the many opportu-^ 
nititt^hich he herd of contemplating his 
^a^Hjrin his works. 
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CHAPTER V. 

Thb next morning Williftm was up 
beibre the sun, and thinking of what he 
had been learning, aod trying ta discover 
from his own motions something more of 
the wonderful construction of his body. 
It was not long before he saw- his father, 
with his hat and cane, prepoiring to take 
a walk before breakfast. He a$ked letve 
to walk with him, and was soon by his 
side in fine glee, enjoying erery thing 
about him. The dewdropa were glitter* 
ing on the- grass, the m was fragrant 
with the perfume of the openings flowers, 
and the birds were singing their merriest 
songs. The world was beautiful, and 
every thing was happy, and William and 
his father were happy, too ; and all my 
readers, if they will rise some; p lia nt 
nioming, and walk in the fields ^V^ib-* 
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Uam did, wlU learn how much God ha^ 
prepared for their enjoyment while they 
have been refreshing tiiieniselv6$ wi(h 
sleep; 

Dr. Bell reminded William that all 
these things T^ere the tvork of the same 
wisdom, and power, and goodness that 
constructed and arranged the diSet^nt 
parts of his body \ and said he, " Bo you 
think all these pleasatnt things whieh we 
sae^ could exist together, every morning 
lor so long a season, without plan or de« 
sigQ ? Could they come t^ be sq of the^m- 
selves, without anybody to make them?" 

William* No,,fkther ; . I think not. I ean* 
not UndQBStand how buds^and flower$,and 
trees> tod grass, can come to be .such by 
themselves. If they do, then I think 
dsey must, have power^ smd wisdom, autiid 
goodness. It is easier for me to b^eve 
that all these beautiful things were made 
by 6od for wise and good ends> than 
that they ebottid be a> of themselves. 
How could they make thomaelves ? 

Dr. Bell. I am as much at a loss to know 
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as yon are. But it is net difficult for me 
to believe that the great God can do all 
these things; and I do believe it, and 
praise him for his wonderful works ; and 
so will every rational being, who has 
sense, feeling, and taste enough to take 
pleasure in the works of God. You have 
seen enough, my son, to be convinced of 
his greatness, and to love him for bis 
goodness ; but the longer you live, you- 
will see more and more to confirm your 
belief and increase your love ; for every 
step in knowledge will show you more 
of his wisdom; and his kindness is re- 
newed every moment of your life. 

W. You cahitot think, father, how 
much more I understand about God's 
power, and wisdom, and goodness, since 
you began to teach me about the human 
frame. 

Dr. B. And so it will continue to be 
as you learn more. It will be some time 
before we get home, and we may as well 
improve it in talking on that subject aa 
any other. 
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At our last lesson, you ciaw some of 
the uses of the jomta, wad that without 
them the motions of the body could not 
be made. 

IF, I have been thinking that it would 
have been more convenient to have our 
limbs made so that they would bein<} 
cverj^where, like an elephant^s ' trunk. 
Could w« not make a great many more 
motions then ? 

Br. B. Yes ; but not such useful ones^ 
as we make now : we oould not standi if 
our legs were so made; and we could 
not push with our hands if our arms 
were so made. Besides, there are ar 
great many motions which are necessary, 
that we could not perform as well as w& 
do now. If the elephant could reason, 
he would see how much more we can 
do with our bands than he can with his 
trunk. He feela it; for, with all his 
strength, we can catch and manage him 
by means of those very limbs which you 
think have tdo few motions. 

JV. I see now it is as necessary that. 
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our limbs should be stiff between the 
joints, as it is that they should bend at 
the joints. 

Dr. B. Do you know what it is that 
keeps the limbs stiff between the joints? 

W. ' I did not know until Greorge Gay 
fell down last summer and hurt his arm. 
Then I saw it was crooked; and you 
said it was because the bone was broken. 
You made it straight, and bound on it 
some thin pieces of wood to keep it so 
until the bone grew together. In that 
way I learned that it was the bone which 
made the arm straight Do the bone3 
make the rest of the body keep its shape ? 

Dr. B. Yes ; and they are a very im- 
portant part of the human body in other re^ 
spects; for they are the support anddefence 
of all the rest. The bones of in&nts are 
not perfectly formed, and are quite soft, 
so that they may be bent. It is this 
chiefly which makes them so helpless. 
How much more helpless you would be 
if you had no bones at all ! Without 
them your body could not stand, or sit, 
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or move, or breathe, or eat : of course, it 
oould not live. It would be a soft, un« 
shapen mass, and would be utterly help- 
less; and if any thing heavy should fall 
on you, it would crush you; or if. you 
should receive a blow with a sharp instru- 
ment, it would kill y6u. But now, unless 
the blow is very hard, the bone will stop 
it, or turn it aside. A soldier in battle 
was struck on his breast by a bullet, and 
it came out at his back. The surgeon 
thought it had passed through him, and 
told him he must die soon. But; on a 
thorough examination, it was found that 
it had struck on. the bone and glanced, 
so as to do him but little injury. You 
remember, too, that when those two 
drunken men quarrelled the other day, 
and one of them struck the other with 
a hoe, what a bad gash it made on his 
head ? If it had not been for the bone 
of his head, the hoe would have gone 
into the brain, and killed him* We shall 
see more of this by-and-by. But you 
perceive already that the bones are a 
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defence as well as support of the body. 
Besides, they are so arranged and so 
joined to each other and to other parts, 
that they can be made use of to perform 
all the motions necessary to life and hap* 
piness. 

W. Are all the bones of the body 
alike ? 

Dr. B. They arc composed of the same 
substance ; but as the parts of the body 
are different, so the bones are of Afferent 
forms. You will see at once that your 
head should have a differently shaped 
bone from your arm and back; and it 
has a different one. This difference in 
shape I cannot describe without showing 
them ; but when we return, we will go 
to the office. Then I can show you all 
the bones put together, very much as they 
are in the human body. The bones pul 
together in this manner are called a 
skeleton. 

IV. Are they the bones of a man ? 

Dr. B. Yes, they are. It would be 
very difllcuU to imitate them. 
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W. Where did you get them, father ? 

Dr. B, TJiey are the bones of a mau 
who was executed some years ago, wheu 
it was the usual practice in many of the 
States, as a part of the sentence, to order 
the body to be given to: the proper per- 
sons for dissection. It is very difficult to 
obtain a human skeleton. Besides the 
respect which is very properly felt for 
the remains of the dead, there is a preju- 
dice against using a human body for the 
purposes of science ; perhaps it is because 
of this association with criminals. We 
know, however, that in ancient times it 
was regarded as an expression of the 
utmost contempt to leave a body unbu- 
ried ;* and to remove a body from the 
grave is now, in all Christian countries, 
treated as a high offence. We ought 
ever to pay a sacred regard to these sen- 
timents and usages. They are honour- 
able to our nature ; and all the necessary 
purposes of science may be answered 
without violating them. 

* 1 Sam. xviL 41 4 6. Jer. vui. % 
5 
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W^ I do not see what objection any 
one can make to having his body used 
after death, if it can be, properly, for the 
benefit of the living. 

Dr. B, Nor I, my son. As I just now 
said, there is a prejudice against it which 
is not to be too strongly condemned, as 
it has its origin in the best feelings of our 
nature. 

W. I am glad that you have a skeleton, 
that I may see and learn certainly how 
the bones of the body are arranged, and 
that I may know how to set them if they 
are put out or broken. 
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CHAPTER VI. 

By this time they had reached the 
office, and Dr. Bell took William to a 
•wooden case, which was generally kept 
locked, and opened it, and there was a 
skeleton at full length. William was at 
firSt rather shocked at the sight ; but his 
zeal for learning soon overcame his re* 
pugnance, and he exclaimed with delight, 
" Father, see ! here is the head, and here 
are the arms, and the legs, and the feet, 
and toes ! How long the fingers are ! and 
here are many bones that I do not know ! 
Do explain them to me, father/* 

Dr. BdL I will, my son, if you will be 
patient. But you see there are a great 
many bones belonging to th^ body, and 
that they are of different shapes. As you 
learn more about their uses, you will see 
that there are many good reasons why 



50 BR. 

they are shaped as they are. Gq^ does 
not let us know the reasons for all his 
works; but they are so plain in many 
of the bones, that we can understand 
them, and so well arranged for conve- 
nience and pleasure, that we cannot doubt 
of his wisdom and goodness. 

Dr. Bell now began to point out the 
different parts of the skeleton, and to 
explain to William each bone ; and when 
he wished to be more particular, he took 
from a box a bone separated from Ihie 
rest, that he might show its shape. There 
are not many who read this book that 
will have the same opportunity of seeing 
a skeleton that William had; but the 
engraver has made as good a picture of 
a skeleton as he could, and of the o^er 
parts of the body which Dr. Bell described, 
to William; so that my readers may, if 
they will, learn nearly as much as Wil- 
liam did. Here is the picture of Dr. BelPs 
skeleton. It is marked Plate L on- the 
top. There are a great n&ny figurelj 
about the picture, and fjrom each figure 
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there is a dotted line to the different parts 
of the picture, so that you may know 
what part of the body William and his 
father were talking about. Now, when 
I am telling you what Dr. Bell is describ- 
ing to William, I will write the number 
that is opposite the part which he points 
out. If I am telling you what he says 
about the wrist, I will write Fl, /, No. 22, 
so that you can have no difficulty, by 
looking on the picture, to know what I 
am writing about. 

Dr, Bell. I told you, some time ago, 
that the bones were all made of the same 
substance, but of different forms. They 
are likewise of different consistency, some 
of them being more solid than the rest : 
they are all of them hard, and of a dull, 
white colour. They are most of them 
very strong, too ; and it is necessary that 
they should be so, to sustain the weight 
of the body, and other weights which 
men are obhged to carry, in pursuing the 
various occupations of hfe. Besides, 
* thaie is often a great strain on the bones, 
6* 
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produced by the motions of the body. 
The bones are light, as well as strong; 
and they should be, or we could not move 
so actively about. God has shown his 
wonderful skill, by the mode in which 
he has effected this design. Look at the 
thigh bone, {PL L No. 15 ;) and here it 
is by itself, separated from the other 
bones of the body. It is quite small, 
compared to the strength which we 
should suppose it would be necessary for 
it to possess. If you will take it in your 
hand, you will not find it as heavy as 
you suppose, although it is so very strong. 

William. How light it is! I should 
think it was hollow. 

Dr. B. It is partly hollow. You ob^ 
serve the two ends are larger than the 
middle, and the middle is harder and 
more compact than the ends. But the 
middle has a larger hollow in it, which, 
in the living body, is filled with fat, or 
marroWf as it is called. This is much 
lighter than the bone. The two ends 
appear like a sponge inside, with a great* 
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Thigh Bone. • InidA of Thigh Bone. 

many little cells, which are partly filled 

with marrow. Here is a picture of it, 

%awed through the middle from one eud 
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to the other, and it shows the appearance 
of the inside. In the middle is, a large 
hollow filled with marrow, and, at the 
ends, something like a sponge filled with 
cells. If this bone was all solid and hard, 
and a's large as it is now, it would be much 
heavier than it is ; and if the other bones 
were solid and hard, it would be much 
more difficult for the other parts to move 
them. If there was no more bony matter 
than there now is, and if what there is 
was solid instead of being hollow, the 
bone would he small and weak, and they 
would bear so small a proportion to the 
rest of the body, that they would be very 
liable to break. 

W. Well; but if the middle of the 
bone was made larger and spongy, as it 
is at the ends, would it not answer then ? 

Dr, B. No ; because the shape of the 
limbs would be changed. The middle 
of each, which is*now filled up with flesh, 
would be filled up with bone, and the 
flesh WQiMd be pressed out on all sid^'& 
and the limbs would look as if they wer7 
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badly swollen. The bones do sometimes 
become diseased, and grow large in the 
middle, and this produces a great deform- 
ity and clumsiness. 

W. But I see no reason why it would 
not answer as well to have both ends 
small, like the middle. 

Dr. B. There are several. I will tell 
you one, which you will understand. 
You know each end joins with other 
bones ; and if they were as small where 
they join as you suppose, the joint would 
be very weak. Do you not see that it 
would ? ^ 

W, I see it must be stronger when 
made as it is. And I see another reason 
why it would not answer : the shape of 
the limb would be the same as if the 
middle of the bones was made large like 
the ends. 

Dr. B. It would be so. Thus yon see' 
God was wise to make the bones just as 
they are, that they might answer the pur- 

Ce for which they wer^ designed. I 
not now point out to you the pecu- 
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liarities of all the bones ; but as we come 
to examine them separately, you will see 
them; and I will, as far as I am able, 
give you some of the reasons for their 
peculiar form. 

FT. What bone will you tell me about 
first ? Is this {PL I. No. 1.) what is called 
the back-bone ? 

Dr. B, Yes, it is. 

fF. It is all in pieces. Why did you 
cut it up so ? 

Dr. B. It is not cut, my son. You see 
it here composed of many small bones, 
as it is in the living body ; but they are 
not loose in the body as they are here, 
but joined together so as to form one of 
its most curious parts. As you have 
pointed it out to me, and as it is so very 
important, I will explain it to you first. 
It is this part which connects the trunk 
with the head and limbs, and is called 
the back-bone, • or, more properly, the 
spine. It is composed of twenty-foiur 
small bones^nd extends from the head 
to the lower pan of the body. TheA 
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small hones are called the vERTESRaj. 
They are small where they join the head, 
and grow larger as they go down. They 
are so joined with other hones in the 
skeleton, that I cannot show them to you 
to advantage. So I shall show them to 
you hy themselves. [Dr. Bell then took 
a whole spine, and separated it into three 
parts. On the next page will be seen 
a picture of them thus separated.] The 
seven uppermost of them (a) belong to 
the neck. The next twelve (b) have the 
ribs fastened to them, and belong to the 
back. The other five (c) belong to the 
loins. All these vertebrae are in many 
particulars alike. I will mention to you 
some points in which they are alike. First, 
they all have a large hole through them, 
near their back part. The wire on which 
they are strung runs through this hole. 
In the living body, the spinal marrow, as 
it is called, passes through these openings. 
Each of these vertebrae has a part or pro- 
iection which stands out fipm the back 
part and slants downwards. And all but 
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the uppermost bone of the back have a 
thick piece of bone on the forepart, which 
is called the body. They all have projec- 
tions on each side of the great hole, and 
there is a small hole through each of these 
projections. I will soon explain to you 
iliore fully the different sets of bones, and 
their different uses. 
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CHAPTER VIL 

Dh. Bell and William were called 
from their lesson to breakfast, and after- 
wards Dr. Bell could not spare any more 
time with him for several days. At 
length, however, he had leisure, and be- 
gan his lesson by explaining the two 
uppermost bones of the spine. He took 
them up, and said, " Here are the two 
uppermost bones of the spine. This one 
is* quite the uppermost. [Here is a pic- 
ture which shows the upper side of it.] 



/ 




It is quite different from all the rest The 
skull, or head bone, rests upon the upper 
part of it; and the places where they 
join are so small, as to seem hardly suf- 
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ficient to bear the weight of th^ head. 
But by* the peculiar arrangement of the 
other bones and soft parts ab()ut it, it 
proves to be quite sufficient. It is an 
irr^ular bony ring, and has no body, as 
all the rest of the vertebras have. There 
are two slight oblong hollows (marked a) 
on the upper side, nfear the fore part of 
the bone> which are covered with smooth 
cartilage, or gristle*'^ 

fVilliam. Father, ^vhat is carlilage ? 

Dr. Sell. As I am obliged to use this 
word often in the description of the bones, 
I believe now is the proper time to de- 
scribe it to you. There is on !the ends 
of all the bones which form joints 
with other bones, a covering of a white, 
smooth, and elastic substaiice. Thas is 
called cartilage, or gristle. Its use is to 
form a suitable surface for a joint. If 
it weie not so, we could not move a joint 
without grating. But with this contriv- 
ance of God's wisdom, you see how 
smoothly all the bones move upon each 
other. 
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W. I saw a piece of a leg of veal that 
was boiled) tihe other day, with some- 
thing white, and smooth, and shining, 
peeled off the end of the bone^ and left 
the bone brown and Tongh. Was that 
eartilage? 

Dr, B. I presume, from your descrip* 
tion, that it was. I am glad you are so 
observing as to notice i^uch things. Most 
people think such common incidents are 
of no importance ; but very many of the 
most important truths of science are 
learned by observing common evetits. 
Sir Isaac Newton discovered the prin- 
ciple which keeps the heavenly bodies in 
their orbits^ by observing the fall of an 
apple ; and the inventor of the steam 
engine was led to his invention by no- 
ticing the steam from the lid of a tea- 
kettle. The great principles of philosophy 
are exhibited as well in the. most common 
events around us, as in the motion of the 
sun, moon, and stars. Why riioutd they 
not be ? The same God whb rolls those 
majestic orbs through the fields of spax^« 
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regards the falling of the spanow, clothes 
the lily of the field with beauty, and nuj»» 
bers even the hairs of our heads. There 
is not a particle of creation which is not 
governed by his laws, as truly as the 
stupendous wonders of the fixmament. 
While, then^ you observe these things to 
inform your imnd and increase your stock 
of knowledge, you cankiot too often con- 
template that Being, whose wonderful 
power, and goodness, and wisdom, are 
seen in all the works of his hands* 

I do not know that I can give you a 
better idea of cartilage than you have ; 
but I will tell you about another sub- 
stance, which covers all the bones, where 
they are not joined to other bones. The 
bones of the skeleton are, as you see, dry 
and naked ; but, in the living body, they 
are covered by a tliin substance like the 
skin, Tvhich adh<eres very closely to lhem« 
By examining them carefully,. you wilt 
discover very small holes^ like points, 
thickly scattered over them. 

fV. I see them. WM are they? 
6* 
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Dr, B. They are in part to attach the 
oovering^ and partly for the passage of 
small vessels which furnish them with 
blood. 

fV. Do the bones hare tlood ? They 
look so hard and dry, that I shonid not 
suppose there Was any blood in them. 

jDt. JS. They require blood as well a^ 
the rest of the body. 

fF: What is the use of the blood, 
father? 

Dr. B, It would take me a great white 
to answer that question so that you woiikt 
understand it. It is enough for tfie pre-^ 
sent that you know that the bones are 
supplied with blood. We will now return 
to the examination of the uppermost bone 
of the spine. I told you that near tiie 
fore part of this bone^ and on each side 
of. it, there were two slight, oblong cavi- 
ties, which were covered with cartilage. 
These cavities are designed to re(^ive 
two projections of the skuttj or bone of 
the head, and with them form a joint; 
This joint admits of a slight motion in 
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beilding the head forward, but not in 
timing it round. On the inside of the 
Tln^> on the fore part of it, there fe a small 
spot (marked b, cut page 62) covered 
wilh cartilage, for the purpose of forming 
a joint with a singular projection of the 
second bone of the neck. 

fV. Will you show me that bone*, so 
that I can understand it? 

I>r. B. I will directly; but I wish you 
to remember the description of this, that 
you may understand when you come to 
see the other. Besides the places J have 
shown you, you see t^o small holes 
(marked c) on each side of the bone. 
On the under side of this bone there are 
two projections, which have a stnooth 
surface covered with cartilage, for the 
purpose of forming a joint with the second 
bone of the neck. The second tone of th6 
neck has a thicker ring, and something 
like a body on the fore part of it, but differ* 
ent from the body of the other vertebrae. 
On the fore part pf it there is that singular 
projection {a) which I told yoil assisted 
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in joining this bone to the first bone of 
the neck. On this projection the first bone 
moves as on a pivot, thus enabliag you to 
turn your head to one side and the other. 
[Here is a picture of the upper part of. 




the second bone of the neck.] On each 
side of this projection there is an oblong, 
smootli surface, (h b,) which is covered 
with cartilage, for the purpose of forming 
a joint with the bone above it. If you 
will put these bones together, you will 
see that they are so joined as to allow 
of considerable miotion in bowing, and in 
turning the head. [Here they are thus 
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put together ; the first picture represents 
tfasem as' they appear in front, and ihe 
second shows them as they appeafr be* 
hind] I faay« beeu thus particular in 
describing' these two bones, not only be- 
cause they are different from any other 
of the bones of the spine; but because 
they exhibit very i^rongly the design of 
the Creator. He designed to have the 
head so that it mi^t bend forward, or 
be moVed to either side", with ease and 
rapidity. And what arrangement could 
more perfectly efiect these objects ? Yet, 
the other fire bones of the nedc: are so 
arranged as to very much assist these 
motions. They do hot naturally differ 
£rom each other in form, and this id & 

d 




very good representation of Ha^m. all. 
Here is the body, (a,) the thick, rounidish 
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part on the front of the bone. Directly 
behind it, there is the large hole, corres* 
ponding with the one above it. On* the 
upper part of the bone, on each side of 
the body, at d, there is a projection which 
slants upwards and backwards; and, on 
the under part, there are two in the same 
situation which slant downwards and for* 
ward, and the surfaces of the whole are 
covered with cartilage, for the putpose 
of forming joints with the bone above 
and below. These may bei called the 
oblique projections. There are two side 
projections, (c,) one on each side of the 
body, and a small hole passes through 
each of them. These may be called 
lateral projections. There is likewise 
a projection from the back part of the 
large opening, (dy) which may be called 
the spinous projection. 

fF, Do all the bones of the spine have 
so many projections ? 

Dr. B. Yes ; and they are all neces- 
sary either to form the joints, or to afford 
the means of binding the bones togeth^. 
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The twelve bones belonging to the back 
or chest, have, beside all th^se projections 
and holes, two small cavities on each 
side, for the purpose of forming a joint 
with the ribs. These bones differ like- 
wise from those of the neek, in having 
their bodies larger, and, in some respects, 
of different shape, or all their projections 
longer, as you see here. The^ ve bones of 




die loins are still larger than those of the 
back, and th^ projections still longer, 
as you see here. Besides the peculiar!- 




73 9R. B£IX'S LES80KS 

ties named aboye^ ihere are some ethero 
which aflEbid ^Uong eyidenoe of design. 
I will point out one o{ them to you. On 
the upper part c{ each of the yertehx» 
there is a small notch, which corresponds 
with a like notch on the under side of 
eachf so that when the bones are put to- 
gether, these notdies are opposite to eack 
other, and foi-m boles which pass directly 
into the large hole of the bones. 

fF. What is the use of these holes ? 

Dr. B. They are for the passage of 
some important parts, which I cannot 
describe to you at present I have been 
thus particular in the description of this 
part, because I thought it important, and. 
because it was necessary to your under* 
(Standing some of the motions of the body. 
Can you tell me what motions the qpine 
has? 

W. It moves when we bend the body 
forward, and when we bend it backward, 
and when we bend to either side. Has 
it any other motions ? 

Dr. B, Yes ; it has one more very im- 
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portant motion, and one whi6h couid not 
, be. effected without the peculiar arrange-. 
meat and connexion of the bones of the 
spine* I mean the motion irhich is made 
in turning the body about. Come, let us 
tryits motions. Make a bow so as to bend 
your body forwards as far as you.can. 

fF. See here ! If I bend forward far- 
ther, my back will not bend any more. 

Dr. B. That is enough. Now^can you 
tell me in what part your ba<^ bends? 

W. No, father. It seemed to bend 
some in every part. 

Dr. B. It did. Now bend on one side 
as far as you can. 

fF. Look ! I can reach my ankle with 
xny hand. 

• Dr.B. Can you telL roe what joint 
bent that time? 

W. : It seems as if it bent everywhere, 
just as it did before. 

Dr.B. Now see if you can bend back- 
wards. 

W. I cannot bend back so far, because 
I am afraid of failing over. 
7 
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Br. B. Ah ! you bend enough to knoir 

that the back bends all along its course^ 

' and not at any one poir^ Now stand 

firmly on your feet, and turn your head 

and body, so as. to look behind you. 

W. That's as far as I can turn with- 
out moving my feet. 

Dr.B. That is enough. Where did 
your back bone turn ? 

W. I should not think it turned in any 
particular place, but that it twisted Uke a 
rope. 

Dr, jB. You are right, my son. 

W. I do not see how all these motions 
can be made, with the bones so locked 
together as they are in the skeleton* I 
should be afraid they would separate if 
they should be moved very much, either 
in bending or twisting, unless they were 
bound together very close ; and if they 
were, I should not think they would 
lAove at all, especially in the loins, where 
the projections are so large and long. 

Dr. B. If there was nothing but what 
you see in the skeleton to prevent it, your 
opinion would be correct ; but I am now 
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prepared to tell you about the most won- 
derful, part of the spine. Here is another 
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Spine, which I wish you to look at, and 
see if you perceive any difference between 
it and the other you have seen. 

fT. 0, yes ! I see something between 
the vertebrae, which holds them together. 
What is it? 

Dr, B. It is a sort of cement. In the 
living T)ody, there is a thick piece .of car- 
tilage between the vertebree, which is 
very firm and strong, and still elastic 
like India rubber. It is so yielding as 
to allow the bones to be moved as much 
^s is necessary, and still so strong as to 
prevent them from coming apart more 
than is desirable for necessary motion. 
I have told you all I design to do about 
the spine at present. We will therefore 
not make our lesson longer now. At the 
next I will describe to you some other 
part. But you may reflect on what you 
know about the spine for a great while 
with profit, and the more you reflect, the 
more you will find reason to admire the 
wisdom of God in its const|^ction. Do 
you think so many bones, ^ith so many 
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holes, projections, and notches in each, 
which correspond so perfectly with so 
many holes, projections, and notches in 
all the others, and with so many joints 
between th6m, and so many separate 
pieces of cartilage of exact shape and 
size, so as to accommodate all the motions 
whicl^the spine performs— could come 
into existence by themselves,, without 
anybody to create them ? Or could they 
be created without design ? 

W. I cannot see how it could be. If 
I knew nothing about any of the works 
of God but the human spine, I should 
believe that it was made by some wise, 
good, and great being. 

Dr. B. I cannot believe that any one 
who would honestly judge from evidence 
rather than prejudice, would think it was 
a work of chance. And if it is the work 
of any intelligent cause, who is 'so wise 
to design, and so able to execute, all the 
wonders around us, as the Almighty God 
revealed to«us in the Bible ? 
7* 
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CHAPTER VIII. 

It so happened, that the very next 
evening Dr. Bell had leisure to spend an 
hour with William, in teaching lAi fur- 
ther about the bones. 

Dr. Bell. The last lesson was about the 
spine ; I will tell you this evening about 
the bones of the head and face. Here 
they are in the skeleton (PL I, No. 27.) 
as they are connected with the bones of 
the neck. But here you see them better 
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by themselves. The bones of the ear, 
which are very small, and the lower jaw 
(a) have movable joints. But all the 
rest of the bones of the head and face 
are united together so firmly, that they 
cannot move one upon the other, nor can 
they be separated without force. The 
joints tf)y which they are connected are 
called SUTURES, or seams. You can see 
them on the skull very plainly. 

William, What is the use of joints 
which do not move ? Was it not just 
as well to have all the skull made of one 
entire bone, without any joints ? 

tor,. B. You know the brain is in the 
head? 

fF. Yes. Are you going to tell me 
its use? 

tor.B. Not yet I want you to under < 
stand that it is a very important organ^ 
for the sake of showing you why die 
skull was made of different bones. In 
very young chlldreil, the bones of the 
head and face are not united at all, but 
left separate, that the brain may hfive 
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roonr to grow in every direction, and not 
be hindered by the bones. It would be 
hindered very much, if the bones were 
all made hard, and united firmly at first. 
But as it is, the brain can grow and the 
bones increase from the centre, until such 
an age that the growth of the brain be- 
comes slower. Then the bones b^gin to 
unite in sutures j or seams. These seams 
are at first more regular, and not so .firm 
as they afterwards become ; but the bones 
continue to grow, until their edges come 
in contact, or interlock with eadi other 
in those singular seams which you find 
on the skull of a grown person. When 
the brain has attained its full size, these 
seams become firm; and, in old age^they 
are sometimes nearly invisible. 

W. I think this is as curious as any 
thing I have seen. 

Dr. B. It is curious, indeed ; but there 
aJte so many instances in the human frame 
where the designs of Almighty wisdom 
are surprisingly manifest, that we think 
each, as we discover it, to be more won- 
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derfhl than any other. But, as I have 
answered your question, I will go on with 
a description of the bones of the head. 
The under jaw is in its place now, but I 
will take it away soon. 




W. How like my head it is ! I can 
guess what some of the places are for. 
Are not these two holes {e) for the eyes ? 
And is not this (6) for the nose ? 

Dr.B. Yes. 

W. And this {c) must be for the 
mouth, for here are the teeth. Are these 
small holes low down in the side (rf) for' 
the ear ? 

Dr. B. Yes; and the construction of the 
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ear is rery curious, and I will endeavour 
to describe it to you by-and-by, . Let us 
take away the lower jaw, and turn the 




head over. You see the top, and sides 
and back part of it, are smooth and round- 
ish ; but on the under part it is full of 
projections and hollows. 
fF. Whataro they all for? 
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Dr. B. There is a large round hole (a) 
which passes into the cavity of the head ; 
and there are two small ones (bb) just 
before and on the side of it, which like- 
wise pass into the same cavity* These 
small holes make a passage through the 
bones almost as crooked as the letter S. 

fF. ! what a great hollow there is 
inside of the head. 

Dr.B. Did you not expect to find 
such a hollow ? 

fF. I thought there was some place 
for the brain, hut did not know it was so 
large. Why! it is all hollow hut a small 
part, which is made up of the bones of 
the face ; is it not ? 

Dr.B. It is. 

fT. And is all that hollow filled with 
brain? 

Dr. B. It is filled with the brain, and 
the vessels and the covering of the brain. 

}V. I did not know that the brain was 
so large. Tell me about it, father ? 

Br. B. It would be out of place to tell 
you much about the brain now. I will 
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tell you, howevet, that it is the most im- 
portant part of the body. Most learned 
men suppose that the mind thinks and 
calculates and plans by means of the 
brain ; and they are, probably, right. It 
is certain that all the feeling and motion 
of the body depend upon the brain. 
Although it is so important an organ, it 
is very tender, and delicate, and would 
be very easily injured if it was not won- 
derfully protected. How wonderfully 
it is protected ! Nothing but great force 
can break through the bone which is 
made for its defence. You can see how 
thick the bone of the head is, by this 




piece, which is sawed out of the rituU. 
Besides, its round and arched shape reiy 
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much increases its strength. Indeed, no 
other shape would be so strong,* 

* A boy, five years old, a son of Mr. Marston, a 

firnner on Long Island, in the harbour of Boston, fell 

accidentally in ibilowing his father by the aide of an ox 

tema, with his head exactly in the rut of the cail, for* 

ward of the wheel. Before Mr. Marston could possibly 

snatch the child from the impending danger, a heavy 

hay-cart wheel, having a thick, broad iron tire, rolled 

directly over his child*8 head — rising up over the space 

between the crown and the ear, and coming down to the 

ground again from the temple. The agonised &tber qib' 

witlithe supposed mutilated, if not dead,body to the house* 

On examination by the mother, the scalp was found to 

be cut by the edge of the tire, as though a knife had 

been dmwn over it, showim^- the white bone below; 

yet little or no blood flowed. As no injury of the ekuM 

could be detected, she closed- the cxtemai wound 'with 

a simple dressing, which kept the edges together. The 

boy exhibited considerable confusion, but it could hardly 

. be called a delirium,' and he occasionally vomited blood 

fer about a week. He also bled at the mouth and 

Uoeei At the end of six dtys the little fellow wan 

quite restored, and w^ -larely see a finer specimen of 

juvenile health and happiness, than io this hard-headed 

boy. A wheel of half the weight, rolled over a dry 

skull, would have ground it to powder. To the ad* 

minble carpentry of the bones of the head, presentiiit 

iiiiiiiitahliQ ftrpngth q) every duteo^pon* logethw witb t)M 

8 
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W, Shall you not tell me more about 
the head ? 

Br, B. If it was my intention to give 
you^ at this time, a perfect knowledge of 
the human frame, I might spend a great 
while in teaching you the wonders con- 
nected with the skull and brain. But as 
it is my design only to exhibit some of 
those where Almighty power and wisdom 
are most plainly seen, I shall soon go on 
to describe the other parts. You noticed, 
some time ago, the hol6 for the eyes, and 
ears, and nose. Did you see the smaller 
passages which led from them to the 
hollow of the skull? 

W, I did not; but now I see those 
which pass from the sockets of the eyes. 
Are there such from the nose and ears? 

Dr. B. Not so large ; but they all com* 
municate with that hollow. You cannot 
trace the passages without separating or 
breaking the bones of the face and skull. 

vetistance of the living principle, fitality, which ii only 
knewn by its name, are we to look for the pretenratioii 
of tMi chUd.— iioitefi JikdiealandSur]giealJimrnaL , 
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W. What is the use of that large hole 
in the bottom of the sktdl ? 

Dr. B, I did not describe it to you 
very fully ; let us look at it again. You 
observe on each side of the hple, and 
close to it, two smooth projections {cc) 
which are covered with cartilage. These 
are for the purpose of fonning a joint 
with the upper bone of the neck. You 
see this brings the large hole in the skull 
opposite to the large hole in the bone 
of the neck, in this way connecting the 
cavity of the spine with the hollow in 
the head. I believe I shall not tell you 
any more about the bones of the skull 
at present. 

W. What shall you describe next ? 

Br, S. '• 'the part of the frame next in 
importance is the chest. [See cut on page 
88.] It is composed partly of the ribs 
partly of the breast bone, and partly of 
the spine. 

TF. The ribs are those long, crooked 
bones (a a) which look something like 
hoops ; are they not ? 
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Dr.B. Yes. And the breaaUbone is 
that flat boDe (b) which yoa se^ on the 
fore part of the chest, to which the ribs 
arefestened. Herei it is by itself. [See cut 
on page 89*] It is divided ijnto three parts 
In childhood, and the lower part (a) is car- 
tilage until old age, when it sometimes be- 
comes bone; then they are wiited in one. 
Ydti see that part of tbe ribs which joiu3 
the bone is very nnlike the rest. 
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W, I do. That is not bon6 ; is it ? 

Dr.B. No. It is cartilage. Tlie other 
end of the bone is joined to the spine. 

W. What is the use of such long pieces 
of cartilage ? 

Dr. B, In the liring body they are 
soft, and estsily bent, and elastic ; so that 
if the body should fall, or a weight fall 
on it, or the chest should receive a violent 
blow, the ribs might not be broken. 

JV, I thought Mr. Jones broke his 
ribs when he fell from his horse last 
winter. 

Dr. B. He did. But his fall was very 
8* 
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severe, and his side struck upon the corner 
of ar stone. If it were not for the limber 
cartilages on the end of them, almost any 
slight fall would break the ribs ; but, as 
it is, they bend instead of breaking. 

W. Why would it not do to have all 
the ribs of cartilage ? 

Dr. B. They would bend too much ; 
and the parts within the chest would be 
often hurt by pressure on the outside. 
But now they are defended by bone, 
which resists injury, and, at the same 
time, has enough motion for all necessary 
purposes. 

iv. What is in the chest which needs 
defending ? 

Dr. B. The heart, the lungs, and some 
of the most important blood vessels. 
These are often saved from wounds by 
means of the ribs. I told you, the other 
day, of a soldier whose life was saved by 
his ribs, I have known a great many 
other instances, where the ribs prevented 
dangerous instruments from entering into 
the chest 
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W. Would a wound in the vessels 
contained in the chest kill a man ? 

Dr. B. Always, if made on the heart 
or large blood vessels. But, as I have 
shown you, they arei defended by the 
ribs, the breast-bone, and the back^bone. 
Do you think such a benevolent arrange- 
;nent could happen from. chance? 

W. I should think not} and it shows 
goodness, too. 

Dr. B. You are right. Thus you see 
again, and you will at every step you 
take in acquiring knowledge, the same 
wisdom, power, and goodness in all the 
works of God, 
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CHAPTER IX. . 

The next evening Dr. Bell was ready 
to instruct William again, and William 
was ready and waiting to attend to his 
instructions. "We talked about the 
chest at the last lesson/* said he, ** this 
evening I will describe to you the lower 
pa^rt of the trunk. You see here {PL /, 
No. 1.) a part of the spine. It is called 
its lumbar portion. Immediately below 
it, and connected with it, are some irre- 
gular bones, which form a cavity in ap- 
pearance something like a basin. This 
basin is called the pelvis. It consists of 
eight bones in children, and they are 
described separately by most anatomists. 
But I shall describe them as four. [Here 
is a picture of the pelvis, with part of the 
thigh bones attached.] The two large 
spreading bones (a) which form the sides 
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of the pelvis are called the share bones^ 
They are joined together, in front and 
behind, to another bone (b) cajled the 
sacrum* The spine rests upon this bone, 
and is supported by it. The fourth bone 
of the pelvis, which I shall mention, i? 
the OS cMygis. It is attached to the 
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lower part (c) o{ the sacrum. These 
bones are joined by means of cartilage." 

IVilliam. What is the use of such 
lai^e, strong bones in the pelvis ? 

Dr. Bell. There are some of the most 
important parts of the body placed be- 
tween the chest and the pelvis. Aniong 
which are the stomach, the liver, the 
bowels, &c. These could not safely be 
confined in a bony cavity, on account of 
the frequency and suddenness with which 
they are distended in eating, breathing, 
&c. Still, it is necessar^ that they should 
be supported firmly. They are so sup- 
ported, in part, by the strong, spreading 
bones of the pelvis, in part by the spine, 
and in part by the fleshy walls of the 
belly. The bones of the pelvis are strong, 
not only for the support of these organs^ 
but for the purpose of sustaining the 
whole body, and all the weight which 
the body carries. The thigh bones, as 
you see, (see page 93,) are inserted in 
the under part of the pelvis. The large 
round head of each of these bones is in* 
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serted into a dee^ socket (d) in each share- 
bone of the pelvis. Although I have 
not, nor can I now, show you all the 
curious arrangements for wise purposes, 
which might be sliown about the pelvis, 
you still see enough in the shape and 
strength of the bones, to increase your 
wonder and admiration of the great wis- 
dom and benevolence of their Creator. 

fV. But the arms are not attached 
directly to the trunk, as the legs are. 

Dr. B. No. ^Vnd it will be necessary 
that I should describe several bones be- 
fore you can see how the arms are con- 
nected to the chest. You see here {PL /, 
No. 9.) the collar-bone joined to the upper 
part of the breast-bone, (No. 7.) The 
. jOther end is joined to the shoulder-blade, 
and the arm bone is joined to the shoulder- 
blade, (No. 20.) So the arm is not at* 
tached directly to the chest, but to the 
shoulder-blade, and that to the collar- 
bone, and in this manner to the breast- 
bone. The collar-bone is a long, round 
bone, shaped something like the Italio 
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letter /. [Here is a picture of it] Tlwr 




shoulder-blade (PL /, No. 10.) is a large, 
thin, three-cornered bone, with a ridge 
along on the back of it. Here it is by 
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itself. This ridge (a) runs the whole 
length of the bone, and extends before it 
at the forward corner, (A,) and forms a 
strong projection. Almost directly below 
it there is another projection, (c,) which 
contains the hollow, or socket, in which 
the head of the arm bone moves. Ou 
the upper and fore part of this (d) there 
is another strong projection. One of 
these is to form a joint, and the other 
two, in part, to defend it. 

fV. What other use have these two 
projections but to defend the joint ? 

Dr.B. They are for the attachment 
of other parts, and I shall speak of them 
again when I describe those parts. The 
^rm bone is a long, round bone, nearly 
straight Here it is on the skeleton ; {PL /, 
No. 11.) and here you see it by itself. 
(See p. 98.) The upper end of this bone 
(a) has a roimd, smooth head, covered 
with cartilage, which is fitted to the 
cavity in the projection of the shoulder 
blade. At the lower end (A)'there is a 
smooth surface, covered with cartilage, 
9 



98 BR. bell's lessons 



to make pjirt of the elbow joints. The 
bones below the elbow, and which join 
the arm bone, are the bones of the fore- 
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army one of which is called the radius^ 
{PL If No. 12.) or spoke bone, because it 
is shaped like the spoke of a wheeL The 
other is called the ulna, {PL /, No. 13.) 
or ell bone, because it was naed as the 
measure of an ell. These two bones 
form a joint with the arm bone, and with 



No.h 



No. 2. 




Ae bones of the wrist^ and with each 
other. It is by means of their cannexicm 
with each other that the fore-arm has the 
twisting motion by which the pahn of the 
hand is turned up and down. Yon see 
them here (No. 1) as they are when the 
arm hangs naturally by the side; and 
here (No 2) as they are when the hand 
is turned with the palm forward. 

fV. How few are the motions I could 
make with my hands if these bones were 
put together without the power of moving ! 

Dr. B. There is another provision of 
God's benevolent wisdom in the construc- 
tion of the ulna, where it joins the arm 
bone, and of the arm bon^ at the same 
joint. I had almost forgotten it in my 
haste. You will see on the arm bone, 
if you will look at it again, on the back 
part of it near the elbow joint, a deep pit 
or hollow, (c,) and on the upper end of 
the ulna there is found a long projec- 
tion whose forward surface is smooth, 
but shaped something like the letter C. 
By putting these bones together, you will 
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see that Ibe hollow part of the projection 
moves over the end of the arm bone, and 
fits into the deep hollow on the back part 
of it. 

JV. What is the iKse of this, father ? 

Dr. B. I can explain it better when I 
come to speak of the parts which are 
connected with the projection. I will 
now show you the bones of the hand, 
ajnd here they are. 




W. I have been wondering why there 
W€(re so many bones in the wrist. There 
are seven or eight little irregular bones 
9* 



aowded all togetlier. Whjr might they 
not as weD have been ooe large bone? 

2>r. ^. lliey are many and small for 
the purpose of aooommodating the mo-^ 
tions of the hand. If they were one solid 
bone, the motions of your haoid and fin- 
gers would not be as firee as fliey are 
now. There are eight of these bones, 
and they are so shaped as to be fitted to 
each other, and to the bones of the fore- 
arm, in the most curious manner. But 
it would take too Umg for me to show 
you all the remarkable peculiarities of 
their form. There are joined to these 
small bones five small and long bones. 
Four of these (a) join with the fingers, 
and one (b) with the thumb. The finger 
bones (d) join these at the knuckles, and 
they need no description, for you can see 
how they join by looking at them here, 
and understand their motions by moving 
your OD^ fingers. Thus you have some 
knowledge of all the bones of the body 
except those of the leg and foot We 
shall have time just to look at them at 
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this lesson. The thigh bone you have 
seen, and I will point out to you som^ 
of its peculiarities^ In shape it is sothe-'^ 
thing like the a^mt bone, but larger. The 
head is more like a ball than the head 
•of the arm. There is likewise a con^ 
siderable neck between the head and the 
body of the bone. The head is smooth^ 
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and covered with cartilage, and is fitted 
to move in the deep hollow on the out- 
side and lower part of the pelvisr. The 
lower end of the bone is Ukewise covered 
with cartilage, for the purpose of forming 
a joint with the bones of the leg. The 
bones of the leg (see p. 103) are two ; the 
shin bone (a) and the splint bone (i.) The 
shin bone, as you see, is a large, three- 
cornered bone. It is joined to the thigh 
bone by a very large surface covered 
with cartilage. The splint bone is joined 
to the foot and shin bone in such a man- 
ner as to give to the leg the twisting 
motion necessary to turn the foot out- 
ward. There is a curious little bone 
{PL /, No. 16.) placed directly before the 
knee joint, and attached to the top of the 
shin bone by ligaments. I shall allude 
to it Again, for the purpose of showing 
its use. Here it is. It is the patella^ or 
knee-pan. 



• 
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fV. There are more small bones in 
the ankle than there are in the wrist, 
and more uneven. ^ 




Dr.S. These bones which unite to 
form the heel and instep, although they 
are very irregular, are put together in 
such a manner as to form an elastic arch, 
which prevents the body from receiving 
too severe shocks in jumping, running, 
leaping, &c. This is another instance in 
which God effects his kind purposes to- 
wards his creatures, and impresses us 
with renewed evidence of his goodness 
and wisdom, and the fullest conMence 
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that he who has wrought sudi wonders 
for the temporal convenience of his un- 
deserving creatures, will not withhold 
any good thing from those who love and 
obey him. 
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CHAPTER X. 

At the next lesson William told his 
father that he saw the boties were all 
very well contrived to form joints with 
each other, but he did not see what holds 
them together, or what makes them 
move. 

Br. Bell In the skeleton they are 
fastened together with wires, as you see; 
but in the living body there is a different 
arrangement for keeping them in place. 
I will give you some account of the dif- 
ferent kinds of joints. The first kind 
which I shall mention is that where 
bone is united to bone, without any sub- 
stance between them. 

William^ Are not the sutures of this 
kind? 

Dr. A Yes ; they are. The next kind 
U where the bdnesareeonnebted together 
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by means of cartilage. Do you recollect 
what are joined in this way ? 

TV. Yes, father. The bones of the 
spine are joined by cartilage ; and, I be- 
lieve, the ribs, ar^ joined ;t9 the breast- 
bone in this way. 

Dr-B. They are. lam glad you re- 
member so well what you hare been 
taught. . Now, all tke bones which move 
upon each other, w;ell provided as they 
axe with the means of making good joints, 
would be useless, unless they were kept 
together at the joints. Yoi; see they can 
be easily put together, so as to show the 
manner in which they move upon each 
other. If there was no mode by which 
they could be held so while all their mo- 
tions were performed, they would be 
imperfect. But there is a mode by which 
tliis is accomplished, and one which we^ 
could expect only from infinite wisdomi 
You will notice that all the bones nes^ 
their ends are rough and ridgy. 

W. I do. 

Dr. B. There is a substance something 
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like the coveting of the bode, but a great 
deal thicker and stronger, that is attadhed 
firmlf to this roiigh surface of the banes, 
;aear the end of each of the two which 
are to. form. the joints, and binds them 
both together, so that their joining sur- 
faces move upon each other freely, while 
•the joint is made very strong* This sub- 
stance is called lioament, and is used 
to bind all the movable joints. Where 
tbe> joint has much motion, as at the 
shoulder, the ligament is large and 
loose.^ Where there is little motion,, as 
at the place where the ribs join the back^ 
the ligament is firm and short. So it 
affords the best means of holding together 
all the joints which have any motion, 
strongly, and yet so loosely as to acioom- 
modate all the motions of the bpdy and 
limbs. 

TV, The motions of the joints, I see, 
are not alike. 

Dr. B. They are not. Some require 
very little motion, like that between the 
shoulder-blade and collar-bone ; some 
10 
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bare a hinge^like motion, like the knoe 
and fiii^ers; others hare the ball and 
.sockelt motion, like the shoulder and hipa 

Wi I now see what keeps the bones 
in their pkcfes, but do not know what 
makes them move. rWtlL you- tdl me^ 
father? 

Dr.B. They ate mored by instru* 
ments called muscles. I cannot show 
you 4he real musdles as I did the bones, 
but tihere are vevy good pictuies of them 
which I. will show you. But finst oome 
here, and. I wiH tell you how you can 
fiel them move. ^ Press your finger hard 
upon your temple above and a little for« 
ward of your ear, and. bite as if you were 
cracking a niU with your teeth. Now 
stop biting. . Do you not feel something 
move up when you bite, and down wlien 
you stop biting ? 

JV. Yes; I do. 

Dr.B. That is one of the muscles 
which nK>ves your under jaw when'you 
eat Now place your finger just before 
and )>elow your ear, and shut yoiur mauth 
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close. Do you not feel something 
move?' 

fV. Ye& It moves just as. the other 
does. 

Dr.B. Well, it should; for it is a 
muscle that helps the other to move the 
jaw-bone. There are a great niany 
muscles in the body, and no part of it 
can move without them. They form a 
great part of the flesh of the body. 
They are mostly red in men, and make 
up all that part of the meat of animals 
whicli we call lean. They are composed 
of fibres closely bundled together. You 
see them lengthwise when meat is cut 
**with the grain,'* as it is called; and 
Vhen it is cut " across the grain,'* you 
^see their ends cut off. These muscles, 
which seem in the animal or in man to 
be an irregular mass, are all made fdr 
distinct purposes, and each is arranged 
to answer the purpose for which it was 
made« They are genially described as 
having three parts, the head or origin, 
the belty, and the insertion; The head 



is that pa|t which is attached to a fixed 
portion ofHhe body; the belly is that 
portion which contracts, and the insertion 
is that which is fixed to the part to be 
moved. Here is a picture of one of the 
muscles of the arm. Its head (a) is fixed 




to the shortest of those two projections 
of the stfoulder-blade, which I told you 
were in part to protect the shoulder joint 
The belly (6) lies along on the forepart 
9f the arm ; and its insertion (c) into the 
^m about halfway from the shoulder 
and the dbow, and it is used to move 
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the arm forward and upward. Mtisclefs 
sometimes have more than one he^d, like 
this picture, turhich ret)r^stots another 
miiacle of the shotilder and fore-arm. 




r ■ 

The origin and, insertion of muscles are 
sometimes of the same substance as the 
belly 5 but often they are diflferfent When 
they are dilSerent thiey are called tendons. 
If this^ tendon is long, as it is on the 
musclcfa which bend the wrist, and hand 
10* 
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mid tflngersy taeyai^ called coi)cl& Th9 
tendous aie very strong. 

Most of the muscles .of the body a^ 
de$igne4 to move the bones, altho^igh 
some are not ; for all the motions of those 
parts which are not immediately con- 
nected with bone are performed by mus* 
cles. I shall at this time, however, de- 
scribe to you those which are designed 
to move the bones. These have their 
head in one bone, while their insertion 
is in another. All those which move the 
thigh have their head attached to the 
bones of the pelvis, and those which 
move the leg are attached to the pelvis 
or the thigh. 

TF. How do they act to move the 
bones ? 

Dr.S. By contracting or shortening 
themselves. 

fF. Buthowdo they doit? 

Dr. B. It is difficult to explain it to 
you; indeed, the precise mode of its 
operation nobody knows ; but I will try 
to explain to you part of the proceah 
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See, here is a pi^ce of India 'rutber'; 1 
^iU cul oS a thin strip from the sige. 
Yoii maf take the strip and pass ill throagW 
both rings of^these^ shears^ and tie ^b 




ends together'so thait it will keep them 
shut. 

fF. I have. - 

' Jhu B. Now open the shears. That 




will do. L«t go of one of the rings, and 
hold the other fast. You see hoMr qnick 
the Iiidia rubber made the loose ring 
inove to the fast one, and so shut the 
shears. 
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W. Is that the way the muscles act ? 

Dr. Bi llie fibres of the muscles can 
be stretched and can be contracted like 
th6 India rubber; and when do^y doi 
contract, they move the bone in which 
they are inserted toward that to which 
their head or origin is attached. This 
is the way in which the muscles of the 
lower jaw extend and contract. 

W. But the India rubber ddes &ot 
ext^d and contract by itself; and when 
it contracts, it does it suddenly. But 
I can open my mouth, and shut it very 
quick or very slow, as I choose. 

Br, B. It is very true, and that is 
one great difference between the e/a«- 
Ucity of dead matter, like Indi» Tub- 
ber, and the contractility of Uving fibre, 
like muscle. The contraction of the 
India rubber depends on an independent 
quality of its substance, while that of the 
muscles depends chiefly on some law of 
life ; for dead muscle will not extend or 
contract as it does when alive. I told 
you that the contractility of the muscle 
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depends on a law of life no one fully 
understands. By this law^ all the mus- 
cles which move our limbs^ do sq only 
as we wish. Thi? is one of the mysterious 
effects of the union of the mind with the 
body. But we know with certainty 
what the organs are which communicate 
the will 16 the muscles. They are nervesj 
and I will, by^nd-by, desicribe them td 
you. But we must now leave our lesson 
for the present ; and, until the next, you 
may employ your time in reflecting oh 
what you liave already learned. 
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CHAPTER XI. 

It was a matter of great wonder to 
William, how the mind could make the 
muscles act, merely by willing it ; and he 
could hardly believe it, altbodgh, wh^i- 
ever he tried, he found his limbs would 
move at his will. Still it was a mystery 
to him. It was not long before he had 
an opportunity of asking his lather for 
the explanation of this subject. << Do all 
the muscles depend on the will for their 
motions ?" said he. 

Dr. Bell. No; there are several muscles 
which act without any reference to the 
^ will. 

miliam. What are they ? 

Dr. B. The heart is one, and there are 
some others. Indeed, there are many 
muscular fibres, whose contractions do 
not depend on the will. It would not do 
at all, to have those muscles by which we 
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bf^adie depend oa the will. While we 
were asleep, our breathing would not go 
on^ if they acted only in obedience to the 
will; and we sh6xdd die Tjery soon, if, 
through fcrgetfiilness, our heart should 
stop' beating a few times. . 

fF. But I can breathe, (a stop breath^ 
iug,if I choose, for some time. 

Dr. B. You may 5 btit you wolild 
hardly be able to stop breathing long 
enough to die, merely by a direct exercise 
of your will; 

Suppose I should now proceed to what 
I ha ve^ tell you about the musdes of 
the body« ' Here is a picture of the mus- 
clesE«in front, as they are situated in the 
living body. (PLIL) Those on the right 
side are as they appear when the skin and 
£ait are removed, and on the left side those 
which are seen after the &:st layer of 
muscles \& taken off. • 

iV. How strangely the muscles look ! 

Dr. B. At No. 1, Plate H, you see a 
part of the great triangular nuiscle of the 
shoulder, (sailed the deltoid muscle. . Its 
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heftd arises froin the coilar-bone, and tbe 
great projection and part of tbe lidge of 
the flhonlder-blade. Its belly makes up 
all that fleshy mass at the upper and out- 
side of tbe arm bone. It is inserted by 
its lower angle into the arm bone, about 
half-way to the elbow. Its use is to pull 
the arm directly upwards and outwards. 
No. 2 is the two-headed muscle of the 
arm, of which I showed yon a picture just 
now. (See page 113.) The largest head 
arises from the upper edge of the large 
cavity of the shoulder joints and passes 
over the end of the arm bone^at the 
shoulder joint, and runs a short distanoo 
in the groove {d) which you see in the 
arm bone. Tbe short head arises from 
the short projection of the shoulder-blade, 
and passes down on the inner part of the 
arm bone, uniting with the long head, 
and forming one muscle, which is Id* 
serted into the upper and forepart of the 
spoke bone of the fore-arm. Its use is to 
bend the fore*>arm at the elbow, and assist 
inr turning it. 
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The muscles which bend the hand 
and fingers, are at No. 3, No, 4 are the 
miiacles of the face and neck, and No. 5 
are those of the belly. 

W, I should like to know the names 
and uses of all these mascles. 

Dr.B. I hope you will, at some time, 
learn them. It will be necessary before 
you <^an be a surgeon. But I s&all show 
you at present only.enougb to enable you 
to judge of the shape and general use of 
those which are Jtnost prominent 

No. 7 is a long straight muscle, called 
the sarioriuSf or tailor's musc^, because 
it is used in sitting as tailors do. Its use 
is to cros^ the legs. 

No. 3 exhibits the mUsdes for moving 
the leg and foot. . 

Here is a vie w of the musdes on the back 
part of the body. (PJ; III.) You see on 
the right side the muscles as they appear 
after taking off the skin and fat, ^d on 
the other side those that are uncovered by 
removing the first. No. 1 is the trapesius, 
or four-cornered muscle. No, 2 is the 
11 
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back part of the delioidy which yon saw- 
on Plate II. No. 3 is the hirge three-headed 
muscle, for straightening the arm. It is 
very strong, and is inserted into the end 
of that remarkable projection of the ulna, 
which I described to you as forming the 
elbow joint. It acts with great force, by 
being inserted into. so long a. projection. 
It is often referred to, to show the beau- 
tiful manner in which God accomplishes 
bis purposes. 

The muscles on the back part of the* 
fore-fSrm, you see at No. 4. They are . 
used for opening the hand and extending 
the fingers. 

No. 5 is a large muscle called the glu* 
teusy and is used to pull the thigh out« 
wards and backwards. 

The hamstring muscles, or those used 
to bend the knee, are seen at Na 7. 

These are but a few of the muscles of 
the body, but they are all which I think 
it best to show yon now. 

Wi, Shall you show me those organs 
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^hich carry the will of the mind to the 
muscles, to make them move ? 

Dr. B. After showing you some other 
things. 

W. Father, my muscles are, not as 
large as your's, and when you were a 
boy your's were as small as mine. What 
made your's grow to be so large ? 

Dr.B. The growth of the body i« 
effected by means of food; but to prepare 
it for nourhhment several processes are 
necessary ; and for the purpose of carry- 
ing them on, there is a Xvonderfol contriv* 
ance and adaptation of organs. Food is 
first placed in the mouth. It is then 
chewed, and mixed with the juices of the 
mouth. Next it is swallowed, and passes 
into the stomach. There it is mixed with 
a peculiar fluid, called the gastric liquor, 
by which it is dissolved^ and fitted for the 
separation of those parts which are nou- 
rishing from those which are not. In this 
state it passes from tto stomach into the 
upper part of the bowels. The nourish- 
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ing part is there taken up by a great many 
small vessels, whose mouths open on the 
inner surface of the bowels. These ves- 
sels carry this nourishment, which is called 
chylcj into larger vessels, until they all 
imite in a large trunk, which is called the 
thoracic duct. From thence it is emptied 
into a vein, under the left coUar^hone» 
where it mixes with the blood, and be* 
comes part of it. The blood is carried to 
every part of the body, and nourishes it. 

W. This is wonderful ! more wonder- 
ful than any thing you have told me. 

Dr. B. I told you that the blood was 
carried to every part of the body. I will 
now show you the system of organs by 
which the blood is so carried. The centre 
of this isystem is the heart; and the 
branches are the arteries. You have seea 
the heart of an ox \ have you not ? 

W. Yes, fadier. 

Dr* B, The heart of a man is very 
much like it, only smaller. U has all the 
iame parts, and has the same offiods. 
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Here i« a picture {PL JV.) rfidwing |he 
situation of the heart and the principal 
arteries and iteins. 

fV. Are not t|ie veins and arteries the 
same? 

Dr. B. No ; I will soon explain to you 
the diifference. The heart, Plate IV, No. 1, 
is divided into four parts, each of which 
contains a large cavity for the blood. 
Two of the parts are called ventricles. 
These are united together on the outside, 
so as to seem but one, and con&titute the 
solid part lyhich is usually called the heart. 
The other two parts are the auricles. 
Each ventricle has a large aWery con- 
nected with it, which sends blood to dif- 
ferent parts of the body ; and each auricle 
has a vein, which brings the blood back 
to the heart, after it has been carried out 
by the arteries. Each artery, and each 
vein, is more and more diiUed into 
branches, as they go farther and farther 
from the ||fart. Each auricle cpminuni- 
cates to the ventricle with which it is 
11* 



cdoneeted, but the ventricles have a par- 
tition between them. So that the two 
sides of the heart may be considered as 
tiro different organs, having each its auri- 
cle and its ventricle, communicating with 
an artery. By means of this apparatus 
the blood circulates through every part 
of the frame. 

For a great iipany centuries after the 
world was created, mankind did not know 
that the blood moved at all. Its circula- 
tion was at length discovered by Dr. Wil- 
liam Harvey, in the year 1657. It was 
a long time before the medical world 
would believe in this discovery, it is 
now so well established, however, that 
the man who should doubt it would only 
show his ignoi^nce. 

* W, Can you show me how the blopd 
circulates through the body b^ means of 
these organs ? 

Dr. B. I will endeavour to do it ; and 
for this purpose I will show |^u, first, a 
picture of the heart as it appears in the 
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y^umn boijy ; secondly, as divided in two 
|>arts. TJ^^ heart is described as a hollow 
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muscle. It might have been with equal 
propriety described as foii% hollow mus- 
cles 5 for each ventricle and each auricle 
acts independently of the other. To show 
you the mode of the blood's circulation, it 
is necessary to trace it through its course. 
We will begin with it at the left ventricle 
of the heart, (a,) in the first cut, and follow 
it until it returns to the same place again. 
Here the blood is pure, and fit for all the 
purposes of life and nutrition. By a' 
powerful contraction of the ventricle, it is 
thrown with great force into the large 
artery of the body {b) called the aorta. 
By the contraction of the aorta, together 
with the repeated contractions of the ven- 
tricle, the blood is sent forth into all the 
smaller brandies, and thus furnishes to 
every part of the body the means of life 
and growth. What remains is then taken 
up by the small branches of the veins; 
and carried by them to the larger veiled 
until at length it is emptied i^o a lar^a 
trunk (c) called the vena cava^ from whicle 
it is poured into the right auricle, (d.y 
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Prom this it goes to the right ventricle, (e.) 
Here it is, by a powerful contraction, 
thrown into another large artery, (/,) 
called the pulmonary artery^ through 
which it passes in branches to the lungs. 

TV. I have often heajd of the lungs 
but do not know what they are. Will 
you tell me now ? 

Dr. B. They are what are called in 
animals the lights^ and are of a spongy 
structure, fiDed with very little cells. 

W. Are the lights the lungs? 

Dr. JS. Yes ; they are the organs with 
which we breathe. Every breath fills all 
the small cavities of the lungs with air. 

fV. I have often wondered what was 
the use of breathing. I know men die if 
they cannot breathe : but how does life 
depend upon so simple |i process as dr^w^r 
ing in air and throwing ift out again ? 

Dr. B. The chief object of breathing 
is to purify the blood. After it has been 
throughout the -system, and returned to 
the right side of the heart, it is m a very 
impure state, from many causes. These 
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I cannot explain to you no w. It is enough 
for )rou to know, at present, that the blood 
is impure, and that there is a process for 
purifying it The circulation of it throij^li 
the lungs is this process. In the veins 
the blood is very dark-coloured, and con- 
tinues so until it goes to the lungs* In 
the lungs it is taken up by small veins, 
and carried to the left auricle, (g,) in the 
second cut. Here it is pure, and of a 
light-red colour ; and in this condition it 
is carried to the left ventricle, (a,) there to 
conmience its circulation through the body 
as before. 

IV. How are the arteries made ? 

Dr. B. They are long tubes, very 
strong, and composed in part of circular 
fibres, which enable them to contract, 
and drive the blof d along to their extre* 
mities. The veins are tubes likewise, but 
their action is not so strong as that of the 
arteries. In thiem the blood moves slowly 
and steadily, while in the arte|^es it moves 
by successive leaps, corresponding with 
thecontractiopB ;9f the heart. You per* 



ON TB£ HUJIAN FRAME. 131 

ceive this motion when you feel the pulse. 
Indeed^ the pulse Ia merely the contraction 
of an artery. 

In Plate IV, you see th^ principal 
arteries of the body. No. 1 is the heart. 
No. 2 is the great artery which I pointed 
out to you, called the aorta, from which 
all the others proceed, like the branches 
of a tree. It passes from the upper part 
of thp heart, and immediately turns down- 
ward, and runs along the spine. From 
the place where it turns, (called the arch,) 
the arteries proceed which furpish the 
arms, neck, head, &c., with blood. On 
the right side iis one called the pamelesq 
artery, (No. 3,) which immediately divides 
into tw;o, the. right carotid and the right 
subclavian. The left carotid, and the left 
subclavian, (No. 4,) pass directly from the 
arch of the aorta, as you see. 

Those branches which you see on the 
face, (No. 5,) proceed from the carotid i 
and those which you see on the armi, 
(No. 6,) from the subclavian. A principal 
branch of the carotid supplies the ln^ 
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with blood. It passes Jhrough diose 
crooked passages which I showed yoa on 
the under side of the skuU. And now I 
can tell you the reason why those passages 
were made so crooked. The heart drives 
the blood with great force through the 
arteries, and the action of the arteries 
themselves is strong, so as to increase the 
speed with which it moves. Now, with 
all this force,if the blood should go stiaighe 
into the brain, there would be danger of 
its producing too great pressure on the 
brain. By the shape and size of th^se 
pai^ges, the blood is compelled to move 
into the brain slower, and of course more 
safely. 

fF. How many provisions for our 
safety and comfort God has made in our 
construction! 

Dr.B. Very true. And how important 
that we should look into his works, if 
we would fully appreciate his goodness. 
The aoria, as it passes down, sends off 
branches to all the adjoining parts. You 
sde in Plate IV, the kidneys, and the arte^ 
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lies leading to them^No. 7. Soon after it 
passes the kidneysi it divides figain into 
tyro large branches, which supply the 
lower limbs. In each limb it divides 
again. You see it at No. 8. These 
are but a few of the principal arteries. 
They divide, as they are spread over the 
human body, into many thousand branch- 
es, and carry the blood to every part, 
however small. You already know that 
this blood is returned to the heart by. the 
veins. The numerous branches I cannot 
describe to you. Nor is it necessary any 
further than to say, that the veins acoonv* 
pany the arteries, and that wherever you 
find one you may be sure the other is near 
by. The large vein, called the vena cava, 
in which they all unite, is seen at No. 9. 
But our time is passing rapidly away, 
and I can stay no longer. But you have 
learned enough at this lesson to prove tbe 
great truth with which we began, that 
God is good, and great, and wise, to de* 
vise and execute such a fit apparatus for 
carrying on the diffiarent processes of life. 
17* 
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CHAPTER XII. 

Br. Bell. I have spoken to you of the 
important organs of the chest, and helly, 
or abdomen^BxA have described the offices 
of some. Here are two pictures, which 
show them to you in the situation in which 
they are placed in the human body, la 
Figi I, No. 1, you see the heart with its. 
nalural covering or case. The lungs are 
at No. d, and fill the great^t part of the 
cavity of the chest. I told you their use, 
when I was describing the circulation of 
the blood. 

. William, You did not tell ,me how the 
air went in and out in the ^process of 
bi^athing. . 

• Dr. JB. I did pot ; but, as it is not out 
of place, I wijl do it now. You know th^ 
windpipe, wh^ you see at No, 8, affords 
u passage forthe air from the mouth to the 
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lungs. Just before it enters the lungs, it 
is divided into two branches, and each of 
these is again divided into a great number 
of smaller branches, Which communicate 
with every little cell of the lungs. It is 
through this tube and its branches that 
the air enters the lungs. 

TF, What makes the air come into the 
lungs ? 

Dr.B. In the first place, all the muscles 
which are placed- between the ribs con- 
tract and raise the ribs. This enlarges 
the cavity of the chest. The air of course 
flows in to fill it up. There is another 
mode by -which the cavity of the chest is 
enlarged. If there were not, the mere 
raising of the ribs would not make room 
for all the air which is wanted for the 
purpose of sustaining life. 
. W: What is it? 

Dr, B. You see on Fig. 1, at No. 9, 
something which looks like an arch. This 
is a thin muscle, called the di^phragmj 
attached to all sides of the chest at its 
lower part, and forminjg a complete par- 
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lition between the abdomen and the chest 
This muscle is arched upwards very much« 
When we take in the air, this muscle con- 
tracts in every direction, and becomes 
almost flat, which, you see, increases the 
cavity of the chest very much ; and when 
the air is breathed out, it expands and 
leaves the cavity smaller. Besides this, 
the nauscles of the abdomen assist some 
in increasing and diminishing the cavity 
of the chest. These are all the organs 
used in the process of breathing. 

I will now point out to you the other 
parts seen in Fig. 1 and Fig. 2. At No. 3, 
Fig. 1, you see the vena eava^ or the great 
vein, which carries the impure blood from 
the body back to the heart There are 
in the chest, besides these organs and the 
arteries, the meat^pipey directly behind 
the windpipe. It is called the gullet^ or 
iBsopkagtiSj^xidi by it the food is conveyed 
to the stomach. The thoracic dtict passes 
through the chest. 

The contents of the abdonien, exhibited 
here, Fig. 1^ Na 6, fire the stpmach. I 
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have told you that the use of the stomach 
is to receive the food, and prtpare it for 
the separation of that part which is nour* 
ishing from that which is hot^ It p^usses 
from hence to the bowels^ No. '7, and the 
iiourishment is s^arated from the useless 
parts throughout 4heir whole course. Fig. 
1, No. 4, ife the liver. It is a very large 
organ, on the right of the stomach. 

W. Have you told nie ife tise ? 

Dr. B, It is to separate or prepare the 
bile. 

W. Of what use is the bile? 

Dr, B, It assists in the sepatation of 
nourishment from the food. For this 
purpose, it pksses from the liver to the 
gall bladder^ which is sebn on Fig. 2, at 
No. 2. 

There is an orgah which has not been 
mentioned, a small part of Which you see 
at No. 5, on Fig. 11 It is the spleen^ and 
is on the left side of the stonia^ch. It is 
something like the liver, but smaller. 
You see nearly the whole of it on Fig. 2, 
at No. 9. 
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fF. What is Us use? 

Dr, B. It is not known. Let us look 
at those parts shown in Fig. 2. No. 4 
points out the kidneys, where the urine is 
formed No. 6^ the aorta. No. 7, a probe 
under some small blood-vessels. No. 8 
is the bladder. This completes^ all I shall 
think best at preseut to tell you of the 
contents of the abdomen. 

We have now come to a part which 
may be very properly considered the most 
important part of the body. It is the 
nervous system^ consisting of the brain, 
the spinal.marrow, and the nerves. The 
brain,. you know, is placed in the head, 
the spinal manow in the cavity of the 
spine, and the nerves are scattered over 
the whole system. The brain is the cen- 
tre of all feeling and motion in the body, 
and the organ by which all the operations 
of the mind are carried on. In this pic- 
ture {PL Vlf Fig. 1.) you see it as it 
appears on the side, after removing it from 
the skull. It presents a very inegular 
shape and surface, as if the different parts 
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of its substanoe, were enreloped in sepa- 
rate membrdned, and folded unequally 
•upon eaoh other^foiming cohvoliltioiis of 
different shapes and sizes. The foltbwing 
ax^:the pji&cipal dirisions of the brain. 
The upper part, as seen on Fig. 1, No. 
1, called the cerebrum. The lower and 
back part of the hrain, (No. 5,) called 
the cerebellum^ or little brain. No. 3, 
a knot, or projection, on the under part 
of the brain,.called the bridge of Varolius. 
No. 4, the origin of the spinal marrow.— 
In Fig. 2 yow see the braift as it appears 
when looking upon the bajse, or .under 
surfsM^e. Na 1 is the anterior lobe of thb 
•brain. No. 2, the middle lobe. No. 3, 
the posterior lobe. No. 4, the cerebellmq. 
Nos. 5, show the origin of the olfactory 
nervesy or those of smell, which go to the 
•Hose. Np. 6, the origin of the €pHc nervey 
or the nerre of sight, which goes tb the 
eye. No 7, the auditory nervcy or nerve 
of hearing, which goes to the eaf . No.d, 
the upper part o^ the spinal marrow. 
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No* 9, 'the bridge of Varolius, upon which 
are. seen the arteries of the brain. 

W. Do all the nerves come from the 
brain ? 

Dr. B: They hare their origin either 
.in the briin, or in the little brain, or in 
the spinal mat-row* These nerres are the 
instruments which I told you conveyed 
the will to the muscles. They branch 
Y7Ut liike cords in every direction^ through- 
out the whole body ; and it is by their 
means that all the functions of Jife are 
performed. It is by means bf the nerves 
that we see,, hear, taste, smell, and feel. 
It is by their impulse that «very motion 
of Ihe body is made, and that.every organ 
performs its appropriate office* None of 
the acts which tend to promote our .hap- 
piness, or the happiness of others^ and 
none of the functions which ass^t in sup- 
porting life, can be performed without 
nerves. By means of the nerve of sight 
you see, objects of attraction; by the 
nerves of motion you obtain thepi ; by 
the nerves you taste them ; Aid by the 
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nenxs the organs are enabled to act which 
convert them into sustenance for the body. 
The brain and nerves are the instruments 
by which we enjoy, or suffer, from all 
the objects in the natural, intellectual, or 
moral world, which come within their 
reach. 

W. I wish you would explain to me 
more than you have, how we see, and 
hear, and taste, and smell. 

Dr. B. The exact mode in which im- 
pressions of external objects are carried 
to the brain — w.liat it is which receives 
them in the brain, and returns the dictates 
of the will to the muscles, are not, and 
perhaps never will be known in this world. 
But some of the instruments which effect 
these objects are pretty well understood. 
The EYE and the ear are among the most 
remarkable of these instruments. These 
I will briefly describe to you. They are 
both important organs; and, although 
neither of them are necessary to life, I 
need not say we should be deprived of 
many sources of happiness without them. 
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Did you ever think how much enjoyment 
you would lose if you were blind ? 

PT. If I was blind, I should not be able 
to go anywhere without some one to lead 
me; and could not run and play with 
others as I do now. But Joseph Spencer 
is blind, and he seems to be happy. 
When his sisters lead him to school, all 
the boys run to see him, and talk with 
him, and give him fruit ; amd if he wants 
to go anywhere, every-body is ready to 
help him. I should think he would be 
very happy. I have never seen him ill- 
tempered in my life. 

Dr. S. Joseph is a good child, and 
tries, no doubt, to be contented under his 
misfortune ; and all that know him are 
ready to do any thing to make him happy. 
But do you not think he would be happier 
if he could join in the sports of other boys? 
I watched him the other day, while his 
schoolfellows were flaying ball. He 
was standing by a bench aloiie, and list- 
ening to their shouts, and the sound of 
their quick footsteps. Soon he became 
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too much excited to stand still, and 
stamped, and clapped his hands, and 
laughed, and shouted, and opened ba$ 
poor blind eyes, and reached forth, with 
an eager wish to join in sport that ma4e 
X others so happy. Suddenly he seemed 
to feel that it was all in vain*, and, though 
the smile still lingered about his features, 
the tears that ran dow;i his cheeks be* 
trayed a sad consciousness of his misfor* 
tune. Again, the renewed shouts of 
boisterous mirth jene wed his joy, desire^ 
and hope; which were again followed 
by the same desolate sadness. ! how 
I wisl^ed poor Joseph could see ! But he 
cannot \ and his misfortune should teach 
us how good God is to enable us to see 
and' enjoy the beauties of. his creation, 
I will endeavour now to sho-w you how 
wisely he has constructed the eye, to 
accomplish this object. 

The eyes, as you know, are placed in 
those large openings,or sockets, just below 
the forehead ; Plate I, Fig. 5. They are 
round, or globular, and composed of 
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several parts. Here are two pictures of 
the eye. Plate VII, Fig. 2, shows the eye 
entire, with some of the parts to which 
it is attached. No. 1 is the outer coat of 
the eyeball, and is called the sclerotic 
coat, or the white of the eye. The optic 
nerve, or nerve of sight, is seen at No. 2. 
No. 3 points out the muscles that move 
the eye. No. 4, the artery which, with 
its branches, furnishes the eye with blood. 
Fig. 1 represents the eye cut in two parts, 
firom the forward to the back part, and 
shows its internal structure. No. 1 is the 
sclerotic coat ; No. 2 is the choroid coat ; 
and No. 3 is the retina, or seat of vision. 
Directly on the forepart of the eyeball is 
a round transparent substance, called the 
cornea^ or glass of the eye. No. 4. It is 
shaped like the crystal of a watch. Imme- 
diately bfhind this is a coloured, thin, 
round, muscular veil, like this, with a hole 
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throagb the centre. It is called the iris, 
and the hole the pupil Behind, and 
very near it, there is a substance, hard 
and clear. It is shaped like an apricot 
stone. It is generally compared to a lens 
or burning*glass; but is thicker in propor- 
lion to its size. You will see it at No, 8, 
This is the cr^ystalline humour ^ or lens. 
Between this and the glass of the eye, 
there is a cleai* fluid like water, filling up 
the whole space, both before and behind 
the iris. It is called the aqueous humour* 
You see it at No. 9. Behhid the lens is the 
vitreous humour^ a fluid like the white 
of an egg. It is marked No. 7, No. 6 is 
the optic nerve. Thus, you see, the sini'* 
pie thing which we call the eye, has a 
curious and complicated structure. To 
•vinderstand the design of this structure, 
und to see Jiow perfectly it is calculated 
to acconiplish the object /or which it was 
tnade, we must learn what that is which 
Ire call sight. 

fV. Do explain this to me, I have 
13 
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often wondered what there was in my 
eyes that made me see. 

Dr. B. I will endeavoiw to explain it ; 
but you must be very attentive, or you 
will not understand. Besides all this 
apparatus of the eye, it is necessary that 
there should be light, or wecould not see, 

fV. I know we cannot see without 
light. But how do we see with it? What 
is light ? 

Dr.B. Nobody knows exactly what 
light is; but some of its propertie9 are 
understood. 

JV. What makes Ught? 

Dr.B. The sun and fixed stars are 
c)iief sources of light. 

W. Is not the moon a source of light? 

Dr.B. The moon reflects the sun's 
light upon the earth. We have some> 
other sources of light, such as fire, rotteii 
wood, fireflies, glowworms, &a There 
is some difference between these diflerent 
kinds of light; but they are so nearly 
alike with respect to sight, that in explain* 
ing them I shall only speak of the light 



ON THE HVMAK I^RAME. 147 

of the sun. This, when it comes directly, 
upon the eye, is very bright and daE&ling. 
There are some things through which the 
light passes, as air, water, glass, &c. You 
know the sun will shine through each of 
these. 'There are some through which itt 
will not pass, as slate, iron, wood, &c. If 
you hold either of these between your 
eyes and the sun, you cannot see it. 
Those things the light does not pass 
through are called opaque $ and those 
through which it does pass are called 
transparent. There are substances 
through which some light passes, but 
which we cannot see through ; as paper, 
thin ivory or bone, and ground glass. 
These are called translucent. Any body 
through which light passes is called its me- 
dium. In passing through any medium, 
liglit moves in straight Ikies. If you prick 
. a small hole through a thick paper, and 
fix it to a window, so as to shut out all 
the light but what passes from the sun 
tl^rough the smail hole, that will go in a 
straight line. The straight lines of light 
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are called rai/s$ and tmless the meditmi 
is changed, they continae to moire in 
'Btraight lines. But if they pass in a riant« 
ing direction from a rare to a dense 
medium, as from air to water, or from 
water to air, the direction of the ray is 
changed^ 

Here is represented a ray of light {a} 




]7assing through the air till it comes to a 
thick piece of glass, (b.) As it passes 
through the glass, you observe, *e direc* 
tion of it is changed ; and When it passes 
from the glass into the air again^ it isr 
again changed* 
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ttf. 7heii \rater is denser than atr^ and 
air i^ rarer than water^ is it not ? Why 
do younot say thicker and thinner ? » 

Dr.£. Because thick and thin are ns^ 
in different senses. Sometimes they refer 
to dac^when we say a thick board, and 
a thin shingte* Sometimes to consistence^ 
jBis thin gruel and thick syrup. In one 
sense, the air is thicker than water, and 
in another it is thinner. - The words denser 
and rarer are therefore better. 

AT* I see they are ; and now I Under* 
stand what you mean by a denser medium. 
Whlit becomes of ^ light which falls 
upon opaque bodies^ as it does not pass 
through them i 

Dr. B, It is chiefly reeled from 
them ; and it is by this means that we see 
objects!. 

tV. 1 do ttot quite understand how the 
fays of light dumge their direction bf *' 
passing from one medium to another. 

Dr,B. I do not Imow that I can make 
you understand H any better; but I will 
Show you an experimetit by which you 
13* 
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may, perhaps. Here is an empty basin. 
Let us put a bright cent in the bottom of 
it. Set the baain on the table. Do you 
see the cent ? 

W. I do. 

Dr. B. Well, it is because the rays of 
light are reflected to your eyes from the 
cent Now walk away until you just see 
the further edge of the cent. 

fV. I can but ju^ see it now. 

Dr. B. Now move a trifle further, so 
that the edge of the basin will just hide 
the cent. That will do. Look at the 
basin, and do not move, and I will fill it 




with water. I shall pour it in carefully^ 
60 as not to move the cent 

tV. O I you have moved it, for I cam 
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see the whole of it, and I have not moved 
in the least. 

Bt. B. No, you have not moved, not 
has the cent moved. But the rays of 
light, as they come to your eye from the 
cent, have changed their direction, by 
passing through water instead of air. 
The picture shows you by the line a, how 
the rays moved when there was no water 
in the basin; and the hue marked b shows 
how the rays moved when the basin was 
filled with water. 

W. This is very singular; but what 
has that to do with my seeing things out 
of water? When I look at that tree 
ydnder, I do not look through water. 
What is it that makes me see that 
tree } 

Dr. B. You could not see it, if it were 
not for the light reflected from the leaves, 
and branches, and trunk. But light is 
reflected from it ; and when you look at 
it, some rays come to your eye from every 
part of its sur&ce, in straight lines. For 
light moves in straight lines, whether it 
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comfes directly from its source, or is re- 
flected from other objects. The rays from 
that tree, as they come to your eye, may 
be represented thus. By the rotind form 
of the glass of the eye, more rays strike 
upon it from the tree, than* would if it 
was flat* This is the first step in the 
process of sight. Take this figure foj 




example. The rays of light which pass 
from the head or point of the arrow, (a,) se- 
parate, or diverge, until they pass through 
the crystalline humout, or lens, (bb,) 
where they cross. Then they converge, 
or approach each other, and form a little 
inverted image of the arrow on the retina, 
at cc. You see, by this arrangement, 
first, that very many rajrs are brought 
from the object upon which we look, to 



the glass of the eye } second, that by the 
glass of the eye, and the humours, their 
direction Is so much changed as to be 
spread in a small space, upon tjbe retina, 
and that a small bright imi^ge is formed 
there: and, thirdly, that the impression 
of this image is carried to the brain by 
the optic nerve* This is the process of 
sight* 

fF. And it is so wonderful, that I can- 
not see how any one who understands it,^ 
can believe the eye was made by chatice; 
Is the construction of the ear as wondeif* 
ful as that of the eye? 

Dr. B. It is more complicated, and as 
' Wonderful 5 for it answers the purpose as 
well for which it was made. But th0 
exact design of Its several parts is not as 
well understood. • Here is a picturie of the 
ear, 'Showing the whole apparatus of 
hearing, from the outside to the brain. 
{S^e next page.) The external ear (a) is 
broad and hollow, and admirably con- 
trived to collect sounds^ and the externa] 
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tnbc (b) is as well calculated to convey 
the sounds to the internal parts. 
. fV. What is sound ? 
Dr.B. Sounds are of different kinds, 
from the feeblest humming of the little 
insect, to the loudest thimder. Their 
sources are therefore various. They are 
all produced, however, by a certain mo** 
tion of the air, which is carried by the 
organs of hearing to the brain. At the 
bottom of the external tube (b) is the 
tympanum^ (c,) or drtim of the ear. It 
is a membrane stretched across the open- 
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ing which yoitsaw in the skidl. Do you 
perceive some boiies (d) just behind this 
membrane ? 

W. I* see something which may be 
bones. 

Br. B. There are four bones there, 
and one of them is connected with the 
druniy and they are all connected toge* 
ther, forming a chain which extends to e> 
another membrane stretched across an- 
other opening. This membrane nmy be. 
called the inner drum. The op^^|^to 
which this is attached, is the et 
a very singular cavity, called 
rinth of the ear. You see a partyf it at 
No. 2, Plate VIII. This labyrinth consists 
of several tubes, irregularly aflranged, fill- * 
ed with a watery fluid, and fined with a 
thin membrane, upon which are spread 
out the branches of tbe\ie^e of hearing. 

In this picture, (PL ffiL) you sec 
some of* the internal parts of the ear, 
as they would appear from the inside of 
the BkuU, if a part of the bane was cut 
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ttway. No. 1 is a part of the inside of. 
the. skuIL No. 2 is a part of the cavity 
?df . the labyrinth ; and No. 3 is the audi^ 
iary nttvt^ot nerve of hearing. 

And now you have seen all the parts 
necessary to understand the process of 
hearing. The concussions of the air pro* 
ducing sound are collected by the external 
ear, and conveyed by a tube to the dram* 
They produce a motion upon the drum 
.o< th«r<?ar, which is carried by the small 
t the internal drxim* This creates 
|0f tlie fluid in the labyrinth, by 
impression is made upon the 
be which lines this cavity ,. and 
pressiod is carried by the nerve of 
hearihh to the brain. 

W, l)o f ou suppose, father, (hat any* 
body who understands the structure of 
the ear beliei^s (bat it came to be so of 
itself, withoutl^ing made so? 

Dr,B. There ajre some who pretend 
they think so. Ahd we may aB, by great- 
efforts, make ourselves belike alflMSt any 
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absttrdlty, if vpe choose ; but such belief 
is irickedy and not the restllt of honest 
*iiiqairy. 

I have notv described to yotli in part, 
the system of bones \ the system of mxxsh 
cles 5 the System of organs which more 
especially assist in the nourishment and 
growth of the body; the system of nerves 5 
and, at last, two very important organs 
of sense, all accompanying and connected 
with each other. Each part of all is 
wonderful, and calculated to cMprince 
every one who will e^tamine ilf^the 

]BJLIsr£NCE, i»0W£H, WISDOM, AlCD ^OD- 

NESS ot OoD. But when we come t9 
view them connected together^ and each 
dependent on the other for existence, and 
so wonderfully adapted in all their parts 
to sustain that existence ; and when we 
see that existence attended with such 
means of enjoying what God has given 
us, and of giving enjoyment to others ; 
and, especially, w^hen we see how fit a 
tenement the body is for the soul, and 
.14 
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how well it is designed to aid it in its 
great responsibilities, and to fulfil its high 
destinies; with what deep emotions of 
wonder, prause, gratitude and love, should 
we acknowledge the greatness, the wis 
donii and the goodness of our Creator ! 



THE END. 
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